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CREATIVE COMPUTER 
Why your family will wont one 
. . .or two! 



* No hidden costs! $775 buys you EVERYTHING to connect the M5 to your std TV and cassette recorder. Included are two 
challenging games and a BASIC-I (Introductory) cartricge — to start you off in the computer world. 

* For the first time, sophisticated 1 6-colour animation and sound-effects are EASILY accessible via SORD's unique BASIC-G, 
32 User-definable shapes {"sprites") allow you to create complex animation and games, complete with sound-effects and 
music from a 3-channel, 6-octave sound generator. The BASIC-G cartridge includes 4K of additional user memory. 

* Homework, budgeting and record-keeping can be done with the FALC information processor cartridge. Use Single-key 
commands to enter, sort, search, calculate and graph any information you wish — without programming! 

* Numerous games cartridges instantly provide arcade-style entertainment — even more fun with the optional joypads! 
Game tapes are tremendous value with a wide variety of full colour/sound games available — two per tape! 

* As your needs grow, so will the M5. Other programming languages, games cartridges and tapes can be added, as can 32K 
of memory, an RS-232 interface, a fully-supported graphics printer and 1 60K microfloppy disk drives. 

* The SORD M5 Creative Computer has unmatched features and maximum flexibility at an affordable price! 





M5 STANDARD SPECIFICATIONS 


CPU: 


Z80A<3.6MHz) with Z80ACTC 


Colour TV Output 


16 Colour PAL Video & Sou-id 


Video Controller 


TMS9918A (256 x 192 resolution; 4 screen 


BfW Video Output: 


For 67W TV or monitor 




modes including 4C x 24 text mode: 32 


Audio Output: 


For optional speaker 




User-definable sprites) 


Cassette Recorder 




Sound Generator 


SN76489A 3 channel, 6 octavo with 


Interface: 


2000 bits/second with remote control 




"enveloping" and noise generation 


Printer Interlace: 


Centroiics-iyoe parallel 


ROM: 


8K monitor (up to 1 6K extra in cartridges) 


Joypad Interfaces: 


2 Joypads available sepa'ately 


Video RAM: 


1 6K (User addressable) 

A K {Up lo 32K extra in cartridges) 


Cartridge Socket: 


For plug-in sottware (ROM & RAVI) 


User RAM: 




cartridges, and expansion options 


Keyboard; 


55 key typewriter layout. 8 shift modes 
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Casio FP1000: The Casio FP1000 series is examined by Selwyn Arrow, and gets 
an A pass. A good business machine. 21 

JR100: The JR100 Panasonic, a compact Japanese machine somewhat in the 
style of the Sinclair ZX81 is tested by E.J. Brown. 19 
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Beginners: Gordon Flndlay concludes his basic BASIC series with tips on writing 
programs. 47 
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Apple: Brian Strong presents some CALL routines that will save user time. 41 

Commodore 64/VIC: Peter Archer has some tips on using the internal clock. 48 JH lUU Panasonic 

B.M. Bullen looks at some VIC programs that writa themselves. 49 

Steven Oarnold looks at design-youi-own characters for the 64. 50 

BBC: Pip Forer reviews the Torch Pack that allows the Beeb to hook into a £80 
processor. 
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A publisher, Mr D.J. Heap, of Auckland, in a letter to the editor 
raises some interesting questions about software and copyright, 
and the editor ol Bits & Bytes comments. 

Software and copyright 



Dear Sir. 

I was very interested iri trio 
September issue of your journal, 
particularly as several articles were 
devoted to edjeationat software. 

As o publisher of educational 
software developed in Britain we 
IHoinetnann Pjblishors IN2] Ltd) ara 
as much in iced of guidance as 
teachers are In this field, and the 
Department of Education hasn't 
done much to dale to assist anyone. 

However, I am always disturbed 
when I see a now development in 
education going down the same old 
track that all other developments 
over the past hundred years have 
followed. The article. "Towards 
compatibility in school software," 
raises atjain the old spectre of 
copyright anc the fact that it is a 
damned nuisance for teachers. 

Curiously enough there is a much 
more realistic response to the same 

problem in aT arlicle later in this 
same edition on Page 35. I assume 
that the article is hy Mike Wall as it is 
on the same page as the "Video 
Tape on Logo available" article. 

In this, Mr Wall says: "The one 
thing that bothers nio is thai most 
schools have got used to the idea of 
sofiwarG being free." 

Teachers delude themselves if 
tliey believe that anyone is going to 
give away the enormous amount of 
time that is necessary lo writs 
professional courseware and 
software. I an rvot talking about the 

type of software which is quoted in 
one of your articles as caking 10 to 



15 hours for a half-hour orogram. I 
am talking about the sort of software 
that takes anything up to 200 hours 
for the same length of program and is 
truly professional in its approach. 
Sure, there will be many teachers 
who will play around with software 
and who will develop highly usable 
material in the initial stages of 
installation of their computer. But 
given five years and the gloss will 
have gone off this exercise and 

people will be wanting other people 

to do tJie work. 

If in fact software has not been 
copyright protected in that time who 
is going to bother producing more? 
And wc assume there has got to be 
some development in this business. 
Please don't continue to promote the 
idea that anybody in this world is 

willing to do anything for noihing. It 

is idealistic and simplistic, and in the 

long run, shortsighted. 

I know this letter will bo written off 
as the "words of a commercial mar" 
but believe mo it is o realistic 
approach to the market-place and 
long term it is a realistic approach to 
the needs of teachers. Those 
teachers and specialists who have 
the expertise to write and develop 
good courseware and software need 
encouragemenl al every level 
Financial encouragement is not the 
least ol Hi- ■ attractions. 

Yours sincerely, 
D.J. Heap. 

Managing Director 
Heinernann Publishers lN2l, Ltd 



Is enforcement possible? 
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Copyright in computing is a hot 

issue, in hardware and software. The 

chagrin of programmers and 

software firms and retailers is 
matched by a sense of challenge 
among many personal-computer 
users, and by funds starved 
educationists seeking the best for 
their pupils. 

As fast as traps and guards arc 
built in ihey ere beaten: we all know 
enthusiasts whose interest in 
copying a program is directly 
proportional to the software maker's 
attempts to guard it. 

Copyright ~law originated in the 
days when it was a matter of 



licensing a printer 10 produce a work 
Nowadays, photocopiers mean that 
virtually everyone has access to a 
printing press, as it were. This is also 
the case with microcomputers. Bu; 
whereas photocopying must be done 
at the office, library, or local 
pnntshop. the micro user's copier is 
there on his desk, or in his house. 

Enthusiasts have built up a thriving 
trade in swapping programs. Many 
users have one of the various 
picklock programs that circulate. 
Some have been offered lo Bits & 
Bytes, for publication, anc declined. 
There is even an underground 
industry in photocopying manuals 



DISCOVER THE DYSAN DIFFERENCE 



Four Reasons 
Why The 
Dysan 

Difference 
isNJCbrth 



Paying For 





1 



100% Surface 
Tested 



2, 



Advanced 
Burnishing 

Techniques 



3. 



DY ie ™ 

Uibrieani 



4. 



Auio-Uxtd 
Certification 



Only Dysan provides fully 
usable diskette surfaces thai 
are truly 100% error-free 
across the entire face of the 
diskette. An exclusive on- 

iind-bttwcen the trade test- 
ing procedure guarantees 

ei^or-lrce performance 
regardless <. >l temperature 

and humidity distortions or 
si i$ht head misalignments. 



Dyson's advanced polishing 
methods create a smoother, 
more uniform diskette sur- 
face. Tins results In better 
signal quality on each track, 
less wear on drive heads and 

reliable access to data after 
millions of head passes. 



Dysan's proprietary DY 1 ' 1 
lubricant eon lplements the 
advanced burnishing pro- 
cess. Both maximize error- 
free performance while 
minimizing headwear, 
Optimal signal presence Is 
maintained between the 

head an J diskette surface 
during millions of write/ 
read interfaces 
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The world's A/o.1 media ex stock from selected dealers 

solstat® industries limited 

P.O. Box 13-183, Armagh, Christchurch 
Telephone (03) 588-202 Telex NZ4774 



Dylan's unique quallry 
control methods reflect 
technological leadership in 
designing, producing and 
testing precision magnetic 
media. Bach diskette is un- 
erringly certified by Dysan- 
bullt, automated and 
microprocessor controlled 
certifiers. Your system and 
data bast.- will bcnelii from 
Dysan's diskette reliability 
and unsurpassed quality. 




ORttJRAJXN 



New Zealand Distributor 



solstat 



® 



Eventually you will be using Dysan — call youi local dealer now. 
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for the pirated software. 

Can legislation change this 
picture? Would Mew Zealandcrs 

tolerate inspectors' having access to 
offices or homes to check micro 
software? And how would these 
officials distinguish a legitimate 
back-up copy from a pirate copy? 
What o1 the right to re-sell property? 
An official look is being taken at 
copyright in New Zealand (see the 
Micronews section in the September 

issue of Bits & Bytes.) 

For micros, there are two sections 
of the problem. 

In home software, the problem 
may well sort itself out. The growing 

amount of programs in the public 
domain will eventually give everyone 
a basic library. And as machines 
become more complicated, more 
complex programs, with more 
sophisticated complementary 

written material will be harder to 
pirate. 

Pirated software remaining then 

(and we are talking of home copying, 
not industrial, large-scale pirating in 
foroign countries), may nave a 
similar effect to thai of public 
libraries. These have deprived 
authors and publishers of copyright 
income, by greatly increasing the 

number o* readers per book, But 
have writers and publishers been 
losers because of libraries? Probably 
not, because libraries have greatly 
stimulated over-all reading. 

Borrowers are often also big 
spenders on books. 

The second section of the 
problem, is piracy of educational 
software. This seems to be ihe chief 
area of Mr Heap's concern, and is 
more serious. It is as if the State 
were pirating copyright, by providing 
insufficienl funds to allow teachers 
to make optimal use of hardware. 
Perhaps the State should make a 
special, central payment for 
approved software along the lines of 
the payment to New Zealand authors 
for books used in libraries. The State 
could also help by keeping duty off 
educational software, whether 
destined for home or school use: this 
should rank culturally with books, 
which are duty and tax free. And, the 

lower the price, the less likelihood of 

piracy. 

- Neill Birss 

READER SURVEY 

Your chance to have a say in the 
future course- of BITS & BYTES. 
Just lake a few minutes to fill out 
the survey form that will appear in 
the November issue of BITS & 
BYTES. 

4 - October, 1383 - BITS & BYTES 



MICRO N6UJS 

Apple 
v. 

Franklin 

A Federal Appeals Court in 
Pennsylvania has reversed an earlier 
decision in the legal battle between 
Apple Computer and the smaller 
Philadelphia-based Franklin 

Computer Corporation. 

Franklin had admitted to copying 
1 4 Apple operating system programs 
in its micro, and had contended thai 
these were not protected under 
American copyight law. 

The Courl has rejected this claim, 
thus clearing tie way for Apple to 
seek an injunction barring Franklin 
from selling its Ace machine. 

Perhaps the basic issue in the case 
was Franklin's conteniion lhat an 

operating system program 

embedded in hardware formed part 
of the basic computing machine and 
therefore could not be considered a 
literary work covered by copyright. 

The Appeals Court said in its 
judgment that copyrjghl protection 
was not "confined to literature in the 
nature o1 Hemingway's 'For Whom 
the Bell Tolls'." 

A year ago, a lower Philadelphia 
court decided "hat the programs in 
the case had rot been written in a 
language of description, rather than 
in binary codt, and so were not 
eligible for copyright protection. 

Franklin may still appeal to the 
American Supreme Court. 

In the meantime the United Slates 
Congress is also considering new 
legislation that would proiect the 
circuit designs 3f microprocessors. 

The Appeals Court in ils decision 
said that RAM chips should receive 
the same cop/right protection as 

programs written on paper. 

With the possibility of an appeal lo 
a higher court, Franklin will probably 
be able to keep selling as at present, 
and if a final appeal were lost, the 
relevant progra-ns should bn able to 
bo fairly easily replaced in any new 
machines. 



Holiday camps 



After attending the three 

Adventure Holidays, Ltd, computer 
camps. Hero 1 . the robot, will be 
given to Northcote College, 
Auckland, in exchange for use of its 
computers, reports Peter Carr. 

Each of the weekly camps held at 
Queen Victoria School, Parnell, was 
attended by SO children. Primary and 
intermediate pupils attended the first 
two and secondary pupils the third. 

All participated in the making of a 
Super BO, Kitset computer 
purchased from Dick Smith 
Electronics. Pupils worked through 
BASIC programming ai various 
levels. An optional graphics module 
was also offered. 

Representatives of CED 

Disiributors, Armstrong and 
Springhalt, Singer and Steward, and 
Computer World gave talks about 
computing and vocational gjidance 
was given by Carrington Technical 
Institute staff. 

Episodes from the TV series, "The 
Mighty Micro", were shown with 
video movies. Mini golf, bumper 
boats, roller skating, kite making, 
swimming, photo orienteering, and 
sport in the gymnasium were also 
enjoyed , 

One child extended his booking 
and attended all three camps and 

about 40 per cent indicated 
eagerness to attend the Christmas 
Camps between December 17 and 
January 16, Girls accounted for only 
20 per cent of total attendance 

New printer 

A letter-quality, daisy-wheel 
printer, for under S 1 500 has been 
released in Mew Zealand by Brother 
Distributors (P,0, Bo* 2066, 
Christchurchj. 

The HR 15 retails for $1495. a 
price which includes both a 
Centronics parallel interface and RS 
232C serial interface allowing the 
printer to be connected to a large 
range of microcomputers. 

The HR 1 5 prints at 15 characters 

per second la 25 cps daisy wheel 
printer will also soon be available for 
about $2500) and tractor feed and 
sheetteed attachments are available. 



COMPUTER OWNERS 

WE WILL MAHKET YOUR SOFTWARE IN N.Z.. AUSTRALIA AND THE U S A 
ANV ORIGINAL APPLICATION OR GAMES PROGRAM WILL BE 
CONSIDERED. 

FOR FURTHER INFORMATION WRITE TO: 

THE REMARKABLE SOFTWARE COMPANY LIMITED 

P.O. BOX 9535, HAMILTON. N.Z. 
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COMPUTER 
SHOW 



Christchurch Town Hall, Friday, December 2 and Saturday, December 3 

Organised by: 




BITS. .6. 



New zeniflND'S 

PeRSONfll COMPUTER MAGRZIN€ 



.BYTES. 



We thought it was time Christchurch joined other areas and had a computer 

show. But we hope readers from other parts of the country will also attend. 

So why not start organising a trip new, either as a group or individuals. 

We are certain it will be well worthwhile. 



Anyone interested in stand space should contact: 
Paul Crooks, Telephone (03) 66-566, Box 827, Christchurch. 




PORTABLE BUSINESS 
COMPUTERS 



STANDARD 
SOFTWARE 
INCLUDED 



• PERFECT WRITER 

• PERFECT SPELLER 

• PERFECT CALC 

• PERFECT FILER 

• M-BASIC, S-BASIC 

• PROFIT PLAIN 
Also; • Invoicing 

• Creditors/Debtors 

• Stock Control 

• Medical Practice — 
Management System 

• CPM 2.2 Software 




MICROSYSTEMS 
RESEARCH LTD. 

P.O. Box 37193 Parnell. 

1st Floor, 36 Cheshire St., Auckland. 

Phone 790-198 lor details and demonstrations. 



KAYPRO 2 

2SD5% Floppy Drives 
40 Tracks. 200 KB/Drivc 

KAYPRO 4 

2DD5'/i Floppy Drives 
80 Tracks. 400 KB/Drivc 

KAYPRO 10 

10 MB Built-in Hard Disk 
DS, DD 5 L /4 Floppy Back-up 

All options include: 

'• 9 inch green 

phosphor screen 
Detachable keyboard 
Low profile steel case 
Serial and parallel ports 
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SPECTRUM SOFTWARE 



FROM BUG-BYTE (U.K.) 



SPECTRAL INVADERS:- $20 
Arcade style m/c game 

SPECTRES - $30 

Eddie the electrician, 

ghosts, the chase is on! 

THE CASTLE- $30 
Adventure game 

ASPECT- $35 

Editor/Assembler to aid 

machine code 

programming 



Allrunin l6Kor48K 

(exceptTheCastle,48K only) 



Available from:- 

MICROWARE (N.Z.) 
P.O. Box 6309 
Wellington 



Please send me:- 



I enclose Cheque I J 
Postal Note □ Money Order C! 
forS 

Name .... 

Address . 



B700 Series 

Micro Business Systems, of 
Christchurch, will install the fits I 
Commodore B700 Scries this month. 

Smooth and rounded in 
appearance, the Series B700 
Computer has detachable keyboard 
with separate calculator keypad and 
10 special fjnction keys. The 80 
column x 25 line green phosphor 
screen can tilt and swivel. 

Capable O' addressing 896K of 



drives at $3295; the Commodore 
8023 printer at $1995. The Adler 
typewriter with IEEE interface SE 
8008 at $1995, and or Dolux SE 
1011 at $3095. 

Conversions are being done on ell 
existing standard accounting 
software packages for the Series 
B700. 

Commodore B710 




user RAM, it is available with either 
128K or 256K. as standard. It is 
configured in 64-K banks with 
switching managed by the 6509 
processor. An optional dual 

processor - the Z80 or 8088 — can 

operate ccncurrently with the 

standard 6509 enabling access to 
CP/M programs. 

The stardard 128K machine 
(processor, screen, keyboard) retails 
for $3695- The 8050 dual disk 



Stock Software for EPSON HX-20 



NIGINDEX 
NIGGAMES 
NIGGRAPH 
NIGWORD 

NIGMERGE 

NIGLABMAS 

NIGFILE 



NIGTYPE 
NIGUNEAR 



Useas aalaryorareferenceindex. 550.00 

Hangman, Pool, Blackjack and An*s. $25.00 

Draws bat oi Imegrapns from your ligures. $25.00 

Simple wad processor. Stores on tope anc prints multiple copies 
Needs prinler. $100.00 

Processes fhe worcs. changes names anc addresses and ptm*s 
oul sell adhesive obe>s as well Needs printer, $150.00 

Layout and prlnl self ad hesive la oels. includes double size print. 
Needs prinler. $100.00 

Array index. Holds several huncred items each subdivided into 7. 
Allows enlry, search, deletion, save and lis- all. For Real Estate 
Agents. Boat Brokets etc, $150.00 

A fyoing tutor with speed indication and accuracy check. $25.00 
Basis ot linear programming. Simplex code. 525.00 
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Strong book 

Sales of Brian D. Strong's recant 
book, "Microcomputers in Plain 
English for N-ew Zealanders", are 
going very well, with 2000 copies 
sold as at mid August. Obviously 

filling a gap in the computer book 
field, it is also on sale in Australia, 
South Africa and Britain, with Japan 
and the United States looking at it. 
At only $7.95 it must be an excellent 
investment for the newcomer to 

personal and small business 

computing. The book is reviewed in 
this issue of Bits & Bytes. 

New company 

A new company has been formed 
by the New Zealand Apple 
distributors CED to market two new 
computers in NZ. Computer 
Distributors Ltd ICDU will cover the 
lower home computing market with 
the SpectraVideo. a US sfiurced 32k 
machine expected to retail at $899, 
or $719 education price. (This was 
announced in Mtcronews last 
month.) At the other end of the 
market, CDL will offer Morrow Multi- 
User computers, VisiCorp software 
and Rana disk drives. 
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The Gemini Range 



High precision Japanese image printers 

LOW COST r ; 

HIGH PERFORMANCE 4' 
PRINTERS 

Special Prices for 
Limited Period 




GEMINI STX 80 

• 80 character wtde thermal prnter 
— 60cps with 9x5 matrix 

• Friction leed 

• RS-232. Currenl Loop. Centronics 
RS-423 

Special Features Include: 

— Bit map graphics 

— Qu et Iherrnal operation 

— 8.5 inch paper 



$ 



399 



GEMINI 10X 



• 80 char matrix printer 

- 1 20cps With 9x9 rnalftx 

• FrlctioiVtractor feeds standard 

• RS-232, Currenl Loop. CenUonicsS 
RS-423 versions 

Special Features Include: 

— Bit map graphics 

— 1 2 slanda-d character sels 

— Downloadable character set 



$ 



799 



GEMINI 15X 

• 1 36 char wide malnx pnnter 
-120cBSwllh9x9nV>lrix 

• Fricllon.'tractor teeds standard 

• RS-232. Cutrent Loop. Cenlronlcs 
RS-423 versions. 

Special Features Include: 

— Bit map graphics 

— i 2 standard clwacler sels 

— Downloadatlo character set 

$1099 



High Resolution 

Colour Monitor 

14" Screen with Green screen ability 
Separate RGB & Video inputs 



NOVEX 



Suitable for: 
Apples 
TRS80 
Commodore 



VIC 20 
BBC 
System 80 



Atari 

Video-Genie 
etc. 



Special Price 
Educational Price 



$ 799 
$ 599 




' Dealer Discounts Available. ' Delivery 7 days while slocks fasi ' Service & Support available at ail out Branches. 



A member of Iho 
AUTOCR AT— SAN YO 
Group 




Phono: Auckland: 686-577, 686-570. 
Wellington: 849-974 
Christchurch: 795-658 
Naplor: 436-079 

Access Data Corporation Limited "SI^mmS? 



MICRO N€UJS 

UK prices tumble 

Wilh the release of the new XL 
Atari home computers in Britain the 
price of the popular 400 and 800 
series is expected to drop 
substahtially. The 400 is rumoured 
to be heading for the Spectrum price 
range (under $240). With a 
rumoured CP/M cartridge due for 
release ihe price should prove 
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attractive. Meanwhile, Tandy is also 
soon to release a new colour home 
computer in ihe same price tan^e. 

Spectrum microdrives 

Finally ava table for comment in 
Britain are Sinclair's microdrives. 
Spectrum users may be disappointed 
that the fin; il product is a floppy tape 
drive (not a disk as the term 
"microfloppy' might have 



"All The Best For The 64" 

Now you can stop waiting for ihe imported software — A31 this lop tmwti winning software for your 

COMMODORE 64 

JsavailableaiyouiMilhorisedCOMMODOREdcalcr - RIGHT NOWI <or he'll get itfot you fast). 



.JUMPMAN(KPYX) 
FROGGER ($|F,RRA ON-IJNE) 
JAW BREAKER ISILKKA oniim.i 
FAST EDDIE (SIRIUS) 
REPTON (SlftlUS) 
SQUISH 'EM rSIRlUS) 
MOTOR MANIA (UMh 




CRUSH. CRUMBLE AND CHOMP (HPXX) 

SWQRD OF FARGQAL (EPYXJ 

6soa DEVELOPMENT SYSTEM (HE5I 

TEM PLE OE APSIIAI <EPYX) 

UPPER REACHES (EPYX) 

CUR SE OF RA KPYX) 

TURTLE GRAPHICS (I-IES) 

IIES WRITER (.l(HES) 



Ipine Campuling 



P.O. Box 33-865, NEWTON. 



suggested), although in every other 
respect the product appears good 
value at S 1 20 for 1 00k storage. Any 
feelings on the drive are in any case 
compensated by the capabilities of 
the interface box (with RS232 port) 
arid the availability of a crude but 
effective networking system. Be 
warned that the queue for all the 
naw goodies is already a long one. 

. . . and alternatives 

If the microdrives are too crude, 
Technology Research of London, is 
marketing a Shugart-compatible disk 
interface for the Spectrum at S 1 70. 
Lots of good storage but perhaps a 
big tail for a small dog? 

Fifth utility, too 

In an effort to be one up on Fourth, 
the useful language for graphics, the 
Spectrum now offers Fifth. However 
Fifth is not a language, simply a 
graphics-extension to Spectrum 
BASIC. It clearly offers some 
improvements to make graphics 
programming easier: a super Forth it 
ain't, 



Post your subscription 

to us today 




REAL ESTATE LISTING SOFTWARE (For real estate agents and companies) 

MICROBEE IC MODELS — The computer with built In Wordprocessing in ROM 

Battery Backup makes The MICROBEE the Fully PORTABLE WORDPR0CESS0R thai can have 30, 000 

Characters in its Memory EVEN WHEN THE POWER IS DISCONNECTED 

ADLER Daisywheel typewriters interfaced into the Microbee IC gives LETTER PERFECT output. 
PACESETTER DOT MATRIX PRINTER FAX 80 " $989.00 

16K RAM MICROBEE IC WQRDBEE & BASIC IN ROM (24K| $949.00 

32K RAM MICROBEE IC WORDBEE & BASIC IN ROM (24K) $1 1 1 9.00 
Special program lor Ihe MICROBEE (32K) S35.00 

ENQUIRE about the flexibility thai the MICROBEE IC CAN GIVE YOU or YOUR BUSINESS. 



NEW IMPORT SPECIAL ****** FOR APPLE USERS 

SLIMLINE DISK DRIVES (APPLE COMPATIBLE) ONLY $595.00 

DISK CONTROLLER CARD (if requirsd) $137.00 

GRAPHIC TABLE (GOES IN THE GAMES I/O) $267.00 



BRAMD NEW IMPORT "GENIUS MUSICIAN BOARD" $395.00 

LETS your APPLE/ FRAN KLIN ETC BECOME your Electronic PIANO. TRUMPET. TUBA etc. etc. 
Create great sound effects of your own with the GENIUS MUSICIAN BOARD. (Menu Driven). 



a 



CHECK OUT OUR OTHER SUPER COST SAVING SPECIALS 
SK 5. 25" FLOPPY DISKS Box of 1 SSSD $52.00 

SK 5.25" FLOPPY DISKS BoXQflO SSDD $59.00 

SK 5. 25" FLOPPY DISKS Box of 1 DSDD $72.00 

:lUMcflVJ:lki4>l:I^inM!N>4:i-JiU^^>KMdlhH:UI«d>: 



3G MAIN RD, TAWA, WELLINGTON. 326999 or 326988 TODAY 
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of comparing personal computers — 

an Australian panel of experts has done it 

you. 
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OF THE YEAR 1983. 



The NEC Advanced Personal Computer. 

Top of its class in Japan. Australia's Personal 

Computer of the Year. Now in New Zealand. 



FeweompmerahflvelKK'ii.iiv.'iyilvnwiitri'ii 
<ki)w NEC Adwicud Personal Compuk*r 

Beside* Iviikj the most popii-ar personal 
Computer in its cluss in Japan, the APC 
it'ienHy beat oil ]00chaUen<resioy.-.nir" 
award (or Austral!.™ Personal Computer ol 
the Year 1983. 

In concluding the ngcr(ius;jdgino. process — 
Ihelcjj two liuaii^ls \wie actually p Jled apan 
In lest their nw.hanic.nl soundness- ih*> 
panel at imlu-ln.- experts sakl of the iviuiiet 

"HEG* AdotitKed PctsmnaS Computer has 

three mtforptotseti id muCtogrtHiWrdlsA 

capacity, rtsprocesso'srwedondiK 
i'i<:onirja'ac?le Mq/>- resolution graphics 

The AFC c'eoriy excels hi three areas uiJirh 
ere crltico/io the peijatmana; u/ciy 
cr>mpuKrjt.ysifm" 



The APC offers you: 

• 12f*K lo (i'll)K hylcsol user memory 

• mcjfifichEfiirii.'rtni]i;okmitlbplay>. 

• iuo million bytca ol loppy disk storage 

• high (.-sqIcIioi i jymfcof. omJ tote drfiUftfe 
graphics. 

• user-definnble chareetoi s.'i 

• usi*r oY-mvibie luiictfon keys 

• CPVM-86 and MDOS operating systc ms 

• many applKatiort packages 

• bull) in backup battery memory 

find numerous oihei standard and optional 
'ea lures 

For businesses largeand small. 

In sm alleT onjanl salary. uV APC will act as 
ihe principal data procissing syste :« It lias a 
multitude ol uses. fanOng fwwn McotiiHmg 
and Older processing in business planning. 



data haw. word proceMlBflnridmalllngHn 
management 

liyuursisa lot get cum pony, youcanemoy an 
APC (orsuch tai-ksas planning, analysis, 
database management and uoid processing. 
As part o! your communkallous nekvork. il 
Hilt act as a terminal (of elceltonic rnallaivd fur 
access to larger eonipuieis and proprietary 
data bases. 

For a demonstration otitic NSC Advanced 
Peaonat'CompUNn and ii>.-->tira<irdirijry 
capabilities pl«M«pJie»nfl 
7??ytjl PO Btt*237? Wellington 

See if you agree with the 
experts. tf£Q 

Aa-'aaceil Pcsurni Or rare* 
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The NEC APC 

Micro of 

Mercedes 

Class 

By PIP FORER 

The Nippon Electronic Company's 
Advanced Personal Computer (the 
NEC APC) comes well 

recommended. Among its honours it 
was "Australian Personal Computer 
of the Year" in 1983. Knowing that 
the Australians hove had the 
machine some time I had hopes to 
assess the APC some months ago. A 
little belatedly the APC is now hero in 
full force and it certainly provides 
interest. Ii must be at the top end of 
the truly single-user (and thus 
personal) compuler marker wil h bolh 
features and a price tag that suggest 
this is currently I for all but the most 
affluent Now Zealanders) a personal 
business machine rather than a 
personal domestic one. 

Japanese computers have already 
gained a roputation for hardware 
quality at low cost. Thoir relatively 
low profile in world markets to date 
has been attributed more to 
weaknesses in ihc software side. We 
will look at both aspects here and 
concentrate on the features that 

make the NEC APC stand out from 
its rivals. There are, after all, a lot of 
16 bit business machines that will 
run all the standard accounting 
packages, word processors, etc: 
why choose this one in particular? 
Unlike some 1 6-bit machines, it is 
not hard to find these unique 
features, although the price you pay 
may be higher than some. Among 
these features are the disk capacity 
and (with some additional modules) 
abnormally high-quality graphics for 
a general-purpose machine. 

Hardware facts 

The APC starts on the right foot 
for interest's sake by looking 
different from many of the desk top 
machines which employ 8088 or 
8036 compatible processors. Where 
IBM's PC produced a bland, 
conservative product, NEC has made 
some unusual design decisions and 

earned a distinction for its product. 

For a start, the APC itself uses an 

NEC equivalent of the Intel 8086 
processor, a t/tie 16-bil processor. It 

10 Crmliu.l'JBa BITS ft 0> ttS 
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The NEC Advanced Personal Computer 
runs ai 5 Mhz, The machine has u 
detachable keyboard bul apart from 
that it sits in c single cabinet: no disk 
plinth and separate monitor. The 
cabinet contains integral, vertically 
mounted 8" foppy disks and a built- 
in monitor. The 8" disks are 
breakaways from the normal 
standard of 5'A". but repay the user 
with ovei 1 Megabyte per drive at 
double density, doublo-sided or 
equally can operate in single-density. 
IBM 3740 compatible mode. They 
are fast, but rather noisy. 

The monitors, both colour and 
green screen, are of high quality. The 
colour one in particular is noteworthy 
with a very stable image and crisp 
coloration (although the green 
phosphor has rather long 
persistence). The whole is very neat, 
tidy and easy to install. I found Ihe 
keyboard aesthetically less pleasing 
than some, but keyboards are a very 
personal taste. There are some 
useful special keys, Including two to 
access alternative fonts, but the 22 
special function keys could be 
grouped for easier identification. 

The single-module appearance 
disguises the fact ihai the APC 
comes in significantly different 
configurations, The basic machine, 
which starts at $7388, comes with 
128K of RAM, a single-disk drive, a 
Centronics and one RS-232 port, 
sound, and 3 green-screen monitor 
as standard. There are user -de finable 
characters, special function keys and 



one or two nice features under 

battery power. These include a 

permanent clock/calendar (adding 
greater security to date stamping of 
files} and 4K of protectable CMOS 
RAM thai can be left holding 
instructions or data while the 
machine is off or disconnected from 
ihe mains. There is also a nice scroll 
buffer which Fets you look back 
through messages that have just 
been exited from the top of the 
screen. Some outdated advertising 
material states that the memory limit 
by expansion is 256K (from an 
address range of 1Mb). In fact, the 
APC now otters up to 640K RAM. 

Strengths show in its options 



Up to this point the hardware is 
very attractive if hardly earth- 
shattering. The APC begins to show 
extra strengths when the options 
start getting added. The fully 
configured APC wilh twin drives and 
coJoiif graphics offers signilicani 
advances. Such a configuration wil 
cost you over $ 14.000. For this you 
get 2Mb total disk storage. 256K 
HAM and a most unusual graphics 
system. The hardware of llw 
graphics involves a high-quality 
monitor offering 64-0 by 475 pixels: 
resolution (equivalent to 25 lines ol 
80 characters). This is driven Irorn 
the hardware side by the widelw' 
praised NEC 7220 Graphics Display-] 
Conrrnllor chip. A greater surprise is 
that Ihc 640 x -175 pixels are in fac:: 
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5SX. <TW B THE COMMODORE 64 



This K the new Com modorc 64 Personal t om|iulcr. 

ii a»siiS«*W.Krttifldforabfillijiil piavol technology vvhh a MK memory. 

Bui then, KlEaCMMmdaR 

And as one (if ilk* wwld's lading liigh performance miciacoinputc companies, 
were ikk euclly iiiilinMii when ii cutties loMitaiiwIirigacfoV'iitctits. 

MXW /I r 77/£S£ fiEH TORES TOR EXAMPLE 

I. A wial memory apathy ul'64K, 38K directly uvailahle u> BASIC 'Vlwn not 
iisini; BASIC" a lull 54K is available for machine cixfc ptograms. 

I. Interface adapters will allow ihc use of a complete range of hardwai.* peripherals 
including disk uniN ivhtiicr. dot triairix ami daisy wheel primers, nmviwkm". mid much, 
much more. 

3. A toniplcic raiific of business software tneliiiimg word nroecsAinij, inloniialion 
twndlirig. fu undil modelling, accounting and nunv more specific apnlicatiwi pacLages 

4. Other compute* languages such j>K* .( >. I X SI) PASCAL, ( OM,\ I, and 
ASSEMBLER arc being developed, liswinc VIC an*) 40 column PET BASK" 
programs can he easily converted. 

$. The powerful sound chip gives .1 totj lly independent voices each with a range of 
9 .octaves. User control over music envelope, pilch and pulse shapes provide* the abilily 
to make your ( 'oniittodore 64 sou ml like a variety of musical instruments, solo or in 
Ikiiimony. 

6. 6? predefined giaphic characters plus lull nlpha numerics wilh uppr and lower 
cav Icitcrs. all available directly Iron* Ihc Lcvboaf d ami dispUyablc ir. mmral or reverse 
v ideo in any of 16 colours. 

7. 40 column b> 25 line* colour display In high resolution graphic* mode, a bit 
ttartttj weefl gins 320 x 200 individually addressable pixels. 

8. The dedicated video chip allows the iue of high resoluiion nutlti coloured 
-Sprites" irmneuhb object blocM Spriics can be moved pixel by pixel, independently or 
anything else m the screen, 

<i. Spi lies can olio beset up in X "layers" Riving full 3 dimensional elleci*; wilh. if 

required, automatic collision detection bclwccn sprites am! any other scree:' object . 

10. Machine bus port will accept ROM cartridges for many apnlicatitMis. including 
r>usincs>, educational, home and leisure Software. 

II. A KUMtd iniKMoi inmiMi using ihc /SO gives iheComniodorcMihcabiliiv 
to suppon CIVM * 



HOW THE COMMODORE 64 LINKS UP 
FEATURES 



Knse Price 

ADVANCED FEATURES 



J 1 295 



Huili in user memory 

Prowiimmablc 

Real i^iwwrilcr keyboard 

Graphics characters 

ifrnin keylwartll 
l.'ppci St lowercase Idler. 
Function keys 
Maximum 514" floppy 

disk capacity 'per drive 

AUDIO FEATURES 



64K 
YES 

YES tffikeys] 

YES 

YES 

VIS 

170 KB ,10 

I M.B. 



Sound Generator 
Music SvuHn-.M^'i 
11- Pi Output 
VI 1)1-0 OUTPUT 



YES 

VIS 
YES 



Monitor Output YES 

rv.outpui ves 

IN PI L7GUTPUT FEATURES 



Cassette Port 
InieUiBcnt Peripherals 

Serial Peripheral Bus 



YES 
YES 

YES 



ADDITIONAL SOFTWARE FEATURES 



( P/M» Option 

(over 100(1 packages) 
External ROM cartridge 

slot 



YES 

YES 




COMMODORE COMPUTER (IM.Z.) LTD 
P.O. BOX 33-847, Takapuna, Auckland 
Telephone 497-081 



or 



Contact your 
local dealer 



(SITS 4 BYTSS Oo.tobc. 1993 - 1 1 
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a window on to a 1024 x 1024 

plotting area that is held in che 
computer's memory. 

Even this has its imitators among 
some desk-top micros. The 
breakthrough comes in that with 
colour options you have eight 
colours freely available in that 
platting area. The quality of Ihe 
colour plotting available with this 
option is very high and the user can 
draw figures, colour fill them and pan 
across the wider graphics area via 
the hardware. Some idea of what is 
involved, however, in storing such a 
large colour display can be seen from 
the fact thai the colour option 
contains its own 384K of RAM for 
screen storage. The necessity of at 
least high-capacity floppies becomes 
apparent for anyone wanting to save 
screen images with that degree of 
memory involved. 

Over all, the hardware of the APC 
has some very useful features, 

Standard Software 

Most purchasers of small systems 
have a range of needs thai can be 
•initially met by variations or> some 
standard software. What is available 
to make this impressive hardware 
solve the user's problems? To start 
with there are CPM-86, MS-DOS, 
the P-system and eventually Unix as 
operating systems. This is par for the 
16-bit course. The main item of 
interest to the APC in particular is 
that the graphics extension of 
CPM-86, given the title GS-X, will be 
avnilable. This provides an extension 
to CPM-86 involving drivers to a 
variety of graphics screen and output 
devices and should make graphics 
under CPM-86 more portable. For a 
machine with a graphics strength 



this is a useful addition. 

From the documentation I have 
seen there are also some useful 
additions to some of the other 
operaling systems. The P-system 
(Apple Pascal users note in envy! 
allows a virtual disk drive to be 
established in RAM. This will offer a 
great boost in the speed of many 
disk-access-imensive operations at a 
much lower cost than a hard disk. 
Since I have yet to sight a P-system 
on any other 15-bit machine I am not 
sure how general this provision is, 
but it is certainly a boon. 

The documentation from NEC also 
seems thoughiful and well laid out, a 
very significant bonus point. The 
availability o( several operating 
systems opens the doors to a variety 
o"f software, at least in theory, and 
standard languages, such as MS- 
BASIC, are available. Contrary to the 
position with some machines both 
the operating systems and the 
languages are additional (if minor) 
costs to the hardware. 

The real question with package 
software on ary machine is whether 
it uses the enhanced lealures of the 
machine you are running it on. For 
instance on a colour machine is 
colour used for clarifying prompts 
and information to the user? If not, 
and you basically use the machine 
for something like word processing, 
why have a colour machine? 
Similarly with graphics, only more 

so. NEC markets a variety of text- 
based packages for the APC which 
have beon customised for colour. 
Benchmark, for instance, is one 
word processor on offer and here 
colour codes for prompts, text and 
embedded characters are well used 
and can even be user-defined to suit 



the user's own colour scheme. The 

quality of the screen display makes 
long periods of work at the screen 
easy without excessive eye strain 
and enables colour to help rather 
than confuse or dazzle. The 
spreadsheet programs, too, use 
colour intelligently. The package 

software is good over the standard 
range o( products and it would seem 
that this range will inevitably 
increase. 

Its powerful graphics 
are under-used 

The APC is a powerful and 
pleasant system for most of the 
routine tasks suggested above. But 
for all of that it ts under using its 
capacities as a graphics machine. 
This is the most uniquo area and the 
hall-mark of the APC. It is also the 
area where software needs to be 
most customised and where 
specialist software will be slowest to 
emerge. What programs are already 
available for graphics work? Or, for 
the software writer, how easy is it to 
write your own? Clearly such a 
graphics at present requires 
languages that have Ircn 
customised to make best use of the 
graphics capabilities. 

The situation with software that 
uses the graphics capabilities is that 
It is hard to find here and now. NEC 
is reputed to have spent a lot of 
money wooing American software 

men to produce APC software but 

news o! actual releases seems slow 
to get to New Zealand. I had a 
chance lo use an artist's utility called 
"Videograph". This allows the 
creation of single-screen images 
using keyboard entry of commands 
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Systems 



2 Manukau Road 

P.O. Box 9645. Newmarket 

AUCKLAND 

Ph. {09) 504-895 (3 lines) 



THE MIGHTY MICRO 
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The Powerful 

COLOUR G£NI£ 
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Enter the exciting world of Microcomputers 
with the EG2000 Colour Genie. 



Z^y 



The Colour Genie will meet all your family needs. From Business to Education or just pure fun! 
Best seller on the UK & European Market the Colour Genie is simple and easy to use, offering 
more than any other Micro on the Market for a very affordable price 



look at all these 
unbeatable features 

• Simplicity — plugs intoany television set, Hi Fi unit 
with spec<al noise effects- channel and simply 
lakes a normal cassette to load in programme. 

• Immwi se power and Flexibility - A sophisTicaled 
computer wilh Z80 CPU & full size type-writer styte 

keyboard. 

• Massive Memory — As standard a 32K RAM - 
normally a very expensive extra for horre 
computers 

• Eight Input/Output Accessory Ports - Parallel, 
RS-232C serial, cassette, video output, Audio 
output. RF plus sound modulated output, lighl 
pen and expansion port 

• Graphics — Total of 256 graphics set. 
The high speed cassette interface runs at 1200 
band allowing ':5K to be saved in 100 seconds 
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• Expansion - Takes 3 disk drives etc 

• Software - A total of 85 Software programme 
applications which is expanding dally. Also Colour 
Genie support the equipment to translate the vast 
Library of TRS80 programmes onto the Colour 

Genie system. 

• Supe-rb Sound - The Custom chip allows for 

£. a'guments 

The Colour Genie has all-round, high performance, 
totally supported oy a knowledgeable dealer net- 
work that will help you exp lore the exciting world of 
Colour Genie Micro. 




Molymerx 

■ 



largest source 
ofTRS-80 
Software in 
Australasia 

And now 

Colour Genie/BBC 

Software 



And ff you think that's 
impressrve, wait fill 

you see the catalogue 

But low prices are only one 
feature of our new catalogue. We 
think you will start using it as an 
invaluable reference tool. 270 
programs, 80 pages. 
And that's not all. 
As we publish new software we 
send you an update. Our offer is 
to keep you abreast of new pro- 
ducts, new services and our 
regular special prices. 
Fill in the coupon and return it to: 

Moly morx Ltd. 
P.O. Box 601 52 
Tltirangi, 
AUCKLAND 
NEW ZEALAND 

Tel.: (817(4372 
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Please send D copies of the 

Molymerx Software Catalogue. 

Please use BLOCK CAPITALS 



Name/Company 
Address 

I enclose % . 



/•uiTdum ttavbittrc lot furdvirn. Awn Bg fw C » l> 
Were S*flHH-!i Scl'»air Ujnfnnl Micro Sw'?m* 



Zone 



<g $4.50 per copy 



IMame: 

Processor: 

RAM: 

ROM: 

I/O: 

Keyboard: 

Languages: 

Sound: 
Cost: 

Options: 

Display: 



Character set: 



or a digitiser, it can be used for 

business graphs or images with a 

more artistic flavour. This software 

is a good example of its type, 

particularly for a 16-bit machine. It 

allows shape drawing, tilling, 
rearrangement of the screen and so 
on. CeriainJy h emphasises the 
quality o( the hardware, especially 
the monitor. 

Harnessing the power of the 
graphics for your own programs is 
less easy. Rather like another, 
cheaper, Japanese machine I know, 
the standard languages are not 
directly configured 10 use whaa are 
quite exceptional graphics. Rather 
for the APC the tendency is to use a 

"Kernel" of graphics commands 
accessible from any language. To 
date, the graphics capabilities are 
accessible from machine code land 
not having sighted details of this I 
can comment no further) or from 
Pascal. The latter is provided under 
the P-System or MS-DOS as an 
extension of UCSD Pascal through a 
set of procedures. The graphics 
commands are compatible with the 
SIGGRAPH CORE graphics standard 
emerging in the United States, and 
cover a variety of standard graphics 
procedures such as drawing empty 
or filled circles and rectangles. The 
commands ars easy to implement in 
a program and corcainly fast, 
although as a graphics kernel the 
subset of commands is not that 
adventurous. I also discovered that 
some of the best demonstrations 
were written in an undocumented 
BASIC using extra graphics 
commands. Presumably this will be 
released soon. 

In general, the software for driving 
the graphics is really only emerging 
in 1983- As it comes it will offer 
significant benefits to the APC user 



NEC Advanced Personal Computer. 

NEC version of 8086 running at 5MHz. 

4K CMOS RAM + 128K RAM, expandable to 256K. 

8K 

Disks, Centronics Printer Port, RS-232. 

61 keys + 22 function keys -t- numeric Keypad. 

Standard 16-bit languages will be available (BASIC, 

COBOL, etc. I 

Single channel with over iwo octave range. 

From 37338.0 (bare system) to roughly S 15000 (full 

colour graphics). 

Include colour, graphics, extra RS232 port, numeric 

processor and various terminal emulation packages. 

Text on 25 lines with 80 columns. Colour mode offers 

sight colours (background and foreground). Graphics 

offers a 1024 by 1024 area displaying a 640 by 475 

window. 

Full ASCII plus graphics and user-defined effractors. 

Shift keys for character graphics fonts. 

■for certain applications. The user 

with hard disks la 394K graphics 

RAM eats even 8' floppies for 
breakfast) and devices to capture 
high-qUality hard copy of the screen 
image is set to have a very pleasant 
and powerful working tool. The APC 
is well provided to utilise advances in 
software for some time to come. The 
low-cost CAD/CAM software 
houses must surely be beavering 
away on APC utilities. 



Summary 



The hardware, which is available 
here and now, clearly offers more in 

some a reas tha n ot her machines. It is 
an interesting blend of a general 
small machine with some unusually 
good graphics capabilities. Large 
disks are a big plus. 

The "foundation" monochrome 
machine, however, is attractive 
without being truly exceptional. In 
price and performance it is separated 
only a little from its peers, although it 
has many more options as standard 
fittings. A major advantage it has at 
this level is its ability to upgrade. 

The machine with colour options 
(an extra $3600 including extra disk 
drive) offers an enhanced operating 
environment for business work. It 
ranks well with other colour- oased 
machines using the 8088:8086 
family of processors. 

However, the real eye-catcher in 
advertisements and reviews has 
always been its graphics. For the 
buyer purchasing a full-blown colour 
system the cost increases further bul 
the APC offers some unique 
capabilities. As a general-purpose 
machine with graphics, rather than a 
specialist graphics machine, the APC 
scores. The real question must be, 
for the commercial success of the ; 
graphics option, who will be willing I 
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to pay for such graphics? Pari of the 
answer to that will depend on the 
software Ihat shows how such 
graphics can be used. I am sure 
software utilising the full power of 
this screen could persuade many 
prospnotiue eisflts thai tho cost was 
worth it. 

There seems to be a rulo that the 
more powerful a PC's hardware the 
more the hardware is dependent on 

its software base to sell the extra 
costs to the buyer. There are many 
pieces of Japanese hardware that 
Steve Jobs would not care to run 
Into in a dark alleyway. The APC is a 
noteworthy piece of such hardware. 
However. Japanese systems have 
been lagging in software. The APC 
offers all the standard business fare 
with panache and is a significant 
machine in Its own right, tn the long 
run the APC's ability to outdistance 
its rivals in a fast-changing market 
place- may hinge on the amount of 
software that can be produced to 
make using ils graphics not just easy 
but indispensable, h will need 
software to exploit and flaunt its 
unique hardware features. The 

software for this is not yet in place in 

any depth although it will almost 
certainly emerge with time. 




MANUKAU 
TECHNICAL 
INSTITUTE 



INTRODUCTION TO 

PASCAL — THE MODERN 

LANGUAGE 

5 Day Seminar: 
Starts 7 November, 
8.30arn to 4.00pm 

COBOL - THE BUSINESS 
LANGUAGE 

5 Day Seminar Beginners Class 
Starts 14 November, 
8.30arn lo 4.00pm 
FEES; $60.00 

For further information contact: 

The Secretary 
Department of 
Electrical Engineering 
PHONE: 274-60O9 
Ext 853 



Protection 

from 

power 

fluctuations 

By PAT CHURCHILL 

Power-line noise, voltage 

fluctuations and power outages can 

cause problems for computer users. 
These can include equipment 
dannage. program errors, loss of 
memory, unnecessary downtime, 
and costly raprogramming. 

A range of equipment designed to 
protect compulers against error 
causing and system damaging 
power-line disturbances was 
introduced at a recent Wellington 
seminar conducted by Warburton 

Franki, Ltd. 

Power-line noise is similar to static 
on a radio broadcast, but in a 
computer environment it can be 
misread as significant data by a 
computer, causing untraceable data 
entry. 

Voltage fluctuations, can result in 
unprogrammed data changes and 
errors in logic and memory. 



Power outages or black outs can 

ruin computer programs, creating 

the need for time consuming and 

expensive repruyraniiiiiiiy. 

A slide presentation covered the 
Topaz range of power conditioners, 
Ultra-Isolators, AC line regulators 
ond uninterruptible power systems. 
Some of the equipment was also on 
display. 

While home-computer owners will 
not necessarily want to invesi in 
these products, a Warburton Frankr 
spokesman felt the smaller units 
could be of interest to small-business 
owners using micros. 

Slide slip 

The Topaz presentation wasn't 
without its glitches. 

Warburton Franki could get only 

one slide cassette from the seminar 

venue operators. After the first 
cartridge of slides had been shown, 
it had to be emptied and reloaded. 

Thereafter, seminar participants 
wailed with baited breath for each 
new slide. Would it be upside down 
or back to front, or both? Or the right 
way round, even? 

After a couple of false starts the 
third and final cartridge was 
eventually presented with a success 
rate of 90 per cent. 

The sales manager, Phil Eyton, 
explained that they were Northern 
Hemisphere slides. 
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THE NX 

COMPUTER 

GAMES CLUB 



CALLING ALL HOME 
COMPUTER and 
HOME VIDEO GAMES 
SYSTEM OWNERS 



MEMBERSHIP OF THE N.Z. COMPUTER GAMES 
CLUB MEANS YOU CAN: 



1 . Hire computer and video games to try in your home 
before purchasing. 

2. Hire games on a weekly basis at a fraction of their cost 
and exchange for different games when you wish. 

3. Purchase games by mail from the largest selection in 
N.Z. at discount prices. 



Fill In The Form Below For Details Of Cost, Titles Available Etc, 



Post to: THE NX COMPUTER GAMES CLUB, 

P.O. Box 93, Rangiora. Phone 6200 Rangiora, 



Name 

Address 



ATARI 

doo/soo 1 1 

ATARI 
CX2600 



APPLE 

SYS 80 
TRSSU 

PET 



VIC 30 I C6'. VWZZARD I I 

ZXfli VZ 200 TUNIX 

FOJNTAIN I I SPECTRUM L! B3C 
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QX-10; a Microcomputer summary: 

strong 

8-bit 

contender 
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Name: 

Microprocessor: 
Clock speed: 
RAM: 



Input/output: 



By WARREN MARETT 

My Seiko watch has been one of 
the best purchases I have made. 
Inexpensive lo buy and handsome in 
appearance, the watch has kept 
perfect time for seven Y ears > What 
has that to do with ttie Epson GX-10 
microcomputer? 

Epson, well known for Its printers 
and its HX-20 portable computer, is 
a subsidiary of the Japanese 
company that makes Seiko watches. 
Its new OX- 10 microcomputer looks 
as trustworthy as my watch. The 
QX-10 is also the first Japanese 
microcomputer I have studied thai 
doesn't look like a Japanese produce 
converted as an afterthought for the 



Kayboard: 



Display: 

Languages: 

Graphics: 

Sound: 

Cost: 
Options: 

Software: 

Peripherals: 

Reviewer's ratings 
(out of 5|: 



Epson QX-10. 
Z80A-compatlble. 
4 MHz, 

Main RAM-64Kb. expandable to 256Kb, Video 

RAM-32KU, CMOS RAM-2Kb. 

Green monitor; dual 5 V* inch floppy disk drives, 

ouch 320Kb; RS-232 interface; parallel printer 

interface, Centronics compatible; Light-pen 

interface. 

Full typewriter-style keyboard with 103 keys, 

including numeric keypad, cursor keys, 10 

function keys, four special keys and (our 

character set selection keys. 
80 characters by 25 lines. 
MFBASIC - (a version of Microsoft BASICJ. 
640 fcy 400 pixels supported by BASIC 
commands. 

Built-in bell; tone can be altered under program 
control. 

Basic unit with 64Kb, CP/M and BASIC: $5120. 
192Kb system, $731 extra, ieEE-488 interface, 
$232. 10Mb hard disk. $5900. 
Poach tree Office Products package, $380. Other 
CP'M packages available. 

Epson primers - RX-80, $1158; FX-80. $1600; 
MX-100, $2048, Other printers available. 
Oocumentotion 3, easo of use 4, value loi money 
4, language 3, expansion 2, support 3. 



YIELD 
SYSTEMS 



Computer systems for 

Professional People and 

Businessmen. 



Specialists in: 
D BASE II 

NOW AVAILABLE! 
EPSON QX-10 

Ph Nell Harker 794-929 
Auckland 



Western world. 

Jn particular, its documentation is 
understandable and it is designed to 
run standard CP/M software. 

Well featured, attractively 

presented and priced competitively, 

this microcomputer should gut n 
good share of the 8-bit market. 

In New Zealand, il is distributed by 
Microprocessor Developments. Ltd, 
which has already shown thai it is 
serious about this import. 

MDL has got the OX- 10 quickly 
out to dealers and is promoting a 
useful library of applications 
packages. The company mounted a 
showy tour of the main centres to 
introduce the QX-1 and succeeded 
in establisiing the machine's 
credentials. 

The company was wise to go for a 
big initial impact. When products 
such as Vis on On and the mouse 
arrive in the country the 8-bit 
microcompu:ers will, rightly or 
wrongly, loso their appeal. 

To start with, we should make it 
clear that this review does not 



Attractive Disk Drives for 
Apple II Computers 

at a price you can afford 

Ideal second drive; fits existing controller 

PRICE $740 



YVnleto: 



Apple-mate" CV- Energy Control 
P.O. Box 12-153 WELLINGTON Phone 726-462 
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consider Ihe Valdocs version of the 
GX-10. Valdocs {short for '"valuable 
documents"! is a software 
environment for the QX-10 coupled 
with a different keyboard tealled the 
HASCI keyboard! than the standard 
QX-10. It is designed to be used 
without confusion by people with 
minimal technical knowledge. 

Valdocs keys such as Help, Index. 
Menu, Mail show that this version of 
tha QX-10 should be very user 
friandly. 

But MDL is pushing the CP/M 
version of the QX-10 at present am 
the machine I reviewed at the Smal 
Business Software store in 
Christchurch was a 192K byte CP/M 
system. 

By now you will all have noticed 
the stylish appearance of the QX-10. 
A slim main unit contains two 5% 
inch thin drives and the main 
electronics. On top of this rests the 
green screen, and the separate 
keyboard is connected to the main 
unit by a coiled cable. 

The 320K byte disk drives are very 
quiet (although not so quiet thai vou 
don't yet the reassuring sounds of 
disk accessing*. At one stage there 
were rumbling noises in one drive on 
the review machine — no doubt a 
miner malfunction. 

A button on the upper left of eacr- 
drive has to be depressed after thl 
disk has been inserted. It is easy tt 
forget to do this, resulting in tne. : 
infamous "BDOS error on A - bad: 
sector" message from CP/f 



HARDWARE R€VI€UJ 

Pushing the button again releases 
ihe disk. 

The screen is easy to read, 
although the standard fow could be 
bolder. 

The QX-10 boasts 16 additional 
lonts that can be displayed on the 
screen (and printed on an 
accompanying Epson printer) when a 
special software mode is entered. 
The value o1 these exita typefaces to 
ihe average user escapes me. 

Only one cable connects the 

screen and main unit, carrying both 
the video signal and the power. This 
makes for a tidy package. 

What a nice keyboard! It is slim 

and pleasant 10 use. There is a 
typewriter-like main section, a 
numeric keypad, o set of cursor 
control keys, 10 function keys, and 
four special function keys and four 
keys to choose the font. In all there 
ore as many keys as most people and 
applications need. The len functional 
keys can be loaded by user 
programs. Under CP/M they default 
to one set of meanings fe.g. DIR, PIP) 
and when BASIC is loaded they 
default to another sot (e.g. PRINT, 
SAVE). 

The special function keys are 
BREAK. PAUSE. SCREEN DUMP and 

HELP. IThe screen dump key wasn't 

functional on the review 

configuration in some situations. 
Apparently, ihe software package 
has lo know about this key it is 
not just a hardware route-through.) 

Inside the main unit is a Z80A- 
compatible microprocessor and up to 
256K bytes of memory. 

Standard connectors are provided 
out the back for the screen, a light 
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The Epson QX 10 

pen, a parallel printer, and nn RS-232 
connection. Five extra holes can be 
punched out reinstall connociors for 

up to five additonal interface boards. 

Ort the CP/M system is another 
32K bytes of RAM to hold the- screen 
memory and 2K bytes of CMOS 
RAM with battery back-up, whose 
contents are preserved when the 
power is off (accessible to the 
applications programmer). 

Epson has prepared a version of 
CP/M 2.2 for the QX-10 called MF 



COMPUTER SOUTH CHCH LTD 7Q Oxford Terrace P.O. Box 22713 




CP/M. It is basically a standard CP/M 
environment which takes advantage 
of specific QX-10 features. 

On a system with 1 28K bytes or 
more of memory CP/M and the 
user's program will take two banks, 
that is 1 28K bytes. Of this, the user 
program can have 56K bytes; the 
rest holds the operating system and 
disk buffering (plus the interpreter if 

MF BASIC is being used). 

On a 192K byte system the third 
bank can be assigned as RAM disk, 

Phone 60-504 Christchurch 



The Human-compatible 
Personal Computer 

It took Epson to design a personal computer thot puis 
Irue meaning in the word "friendly." 

Big, friendly CRT display 

Sculptured keyboard 

Twin, super-thin flexible disk drives 

Giant internal memory 

CP/M operating system 

Easy to expand further 







Priced from $5120 
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No small wonder. 

Now BCCeplCd as a leader In 
UK field til business computers. 
SiriuS offers uV widest choice ol 
COnflgU iviUons and applications. In 
fact II offers over 5.000 application 
packages gathered from Sirius 
international markets. Technically 
advanced, Sirlus lias Utc power (1 
bil mm processor! to confront nil 
Imsii less and proteviunal 
problems. Iiwvwr complex 

llluisUie'Qiwbilllicsofa 
inink:om|iiiler >e.t, by its si*fi. Sirius 
mnainKii desk-top niitTttoonipuler 
... at a realistic price for business 
OGedS. I" fed It WOUH be simpler 

in saw whai n doesn'i do. And Uiai's 

not all. Sirlus microcomputers carry 
a 12 inoimi warranty. 

Sirlus has a huge library 
of software coveting all areas of 
general accounting, management 
accouiHinR. aienunc and 

professional nlflw packages, 
tiiaiiti'tTirm.arwIimini'more. 
Fowmlns is a list of categories 
oimtixI by Uh* Sirlus Software 
Catalogue o( mi-r 5.1)00 iwefctfiisv 

• General AcCounliiU! 

• Payroll 

• Local Government 



• Stock Control/Order Processing 

•Legal 

• Job Costing/Mil or Materials 

♦Critical Path Analysis 
•Word rTocesalng 
•Mcdkal/Dentai/Phartnacy 

• Video Hire 

• Communications 

• SriwriinivKiigiiicerliip 

• Financial PbmiiiiK/MwlcllliK 

• Data Base Management 

• Real EstateyFroperQi Maragetneni 

•PrugramminfiTouls 
- plus Schools 

Management. Trawl 

Agency, Hotel. Market 

!■;<■■■! -in ii. iiiNJLiin <■ 
RroMvsand many 
more. 




stnus 

by Viitor 



Best seller in 

UK, Europe it 
ana Australia, 

Thatb Sirius. 



Sinus J. rf does 
what we say it da 

And brilliantly. 
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capable of holding 32 files in its 56K 
available bytes. A 256K byie system 
gives you a second RAM disk. 

As you can see. the QX-'IO has 
been designed to give good 
performance. It should be among The 
fastest 8-bit systems. 

Epson's version of Microsoft 
BASIC, called MP BASIC, is an 
interpreter which is loaded into one 
bank of memory leaving 56K bytes in 

the other bank for the program. It has 
commands to help the programmer 
use the graphics features of the 
QX 10, According to the folk at 
Small Business Software, Ml 
BASIC'S graphics features ore similar 
to those of the IBM PC. 

Two spiral- bound manuals make 
up the documentation for the QX-1 0. 
The QX-10 Operation Manual 
describes tho hardware and MF 
CP/M. The MF BASIC Reference 
Manual describes the BASIC system. 

Despite being the best 
documentation I have seen for any 
Japanese microcomputer, they still 
could be bettor. Neither has an index 
and neither is suitable for a first-time 
user. There is. however, a lot ol 
information in the manuals and the 
English is excellent, 

Epson and MDL are selling the 
Peaclnree Office Productivity 
Systems modules wiih the QX-10. 
They comprise the PeachText word 
processor, a spelling proofreader, a 
mailing list manager, the PeachCalc 
electronic spreadsheet, and a 
telecommunications modulo. MDL 
soils the first four for a total price of 
$980 - good value for a capable set 
of programs. 

MDL has taken the trouble to 
collect together and endorse a 
number of applications packages for 
the QX-10. They include the Ascent 
business-accounting software, the 
Charter series business software, 
business software from Bay 
Computers in Tauranga, a surveyor's 
package from Roiorua, tho Medpac 
medical practice management 
package, and an interesting-looking 
business accounting package from 
Microcomputer Systems of Nelson. 

For the price, a 192K byte QX-10 
with an Epson printer, the Peachtree 
software and one of the application 
packages is an attractive I 
proposition. 

Epson has produced an excellent 
product, but a little late in the 

market. If the product develops in 
ways hinted at by the suppliers (with 
local area networking system dua 
later this year and a 1 6-bh version in 
the future! it will firmly establish 
Epson as a fully-fledged computer 
company. 
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A good 
monochrome 
home micro 

By E.J. BROWN 



The Panasonic JR-100 is a 
compact microcomputer, a little in 
the Sinclair style, and monochrome 
only. The case is quite strong and 
attractively finished in cream and 
blue; il measures 300mm by 1 50mm 
by 45mm high at the back. The 
keyboard takes up most of ihe length 
and slopes nicely towards the front. 

There are 45 keys with up to five 
functions on them. Thoy have a 
small travel and a good feel to them 
and seem very satisfactory in every 
way. 

The input/output sockets are 
arranged along the back. They are, in 
order: A.C. adapter, input from 
cassette, output to cassette, 
oxternal bus (protected by a small 
cover held by two screws), display 
monitor and power out for the 
modulator. 

The machine comes with 16K of 
RAM, and according to the 
handbook, is expandable by 16K. 



The display uses 1 K of sialic RAM, is 
additional to the other 16K, which is 
dynamic. BASIC is contained in a 
ROM of 8K. 

The casstte system runs at 600 
baud using the normal Kansas City 
standard. A short cassette tape is 
supplied with two games and a 
BASIC learning course on it, I hod 

some difficulty getting these 

programs to load as the level seemed 
to be fairly critical. The BASIC 
course could have been extended 
somewhat to make it more useful, 
but it is still quite good. Programs 
can be loaded or saved in machine- 
code or BASIC. While loading, and to 

show that toadhy is actually taking 
place, the character being input at 
that Instant is displayed at the lop 

rigln hand corner of the screen. 

The punted circuilboaid of the 
machine itself l>oks very woikman 
like, containing 26 chips (none of 
them socketed. There is a 5V 
regulator on a solid heat sink and a 
12V regulator without a heat sink. 
There is a 5V supply. The CPU is a 
MN1 800 which is said to be a 6802. 

The machine contains a tiny 
beeper, Ihe frequency and duration 
of wlncii can be controlled by the 
program. It is so low in volume, 
however, that my old ears can hardly 
hear it. I have no doubt that, once 

The JR-100 Panasonic 



put of the guarantee period an owner 
could easily feed out the sound to an 
amplifier. 

The modulator is external as is the 
power-pack. Both these and plenty 
of cables (for cassette, etc) are 
supplied in tho price. Video output is 
available for use with a monitor or an 
adapted lelevision set. 

The machine uses a version of 
BASIC called JRBASJC, which is 
integer only, and upper-case only. It 
seems to be Microsoft with a few 
new words. LOCATE is one of these 
and does the same job as CURSOR or 
PRINT AT. PICK is another, and is 
similar to GET or INKEr$. but it 
returns the ASCII numbor of the key 
pressed; if no key is pressed it 
returns 0. Another is FLD (field), 
which is used to invert characters or 
in conjunction with CMODE to 
display user-generated graphics. 

HEXS, HPOS, VPOS. FIND, and 

OPTION are others. 

OPTION is Ufifid in conjunction 
with CMODE and FLD for user- 
generated graphics. The user is able 
to create up to 32 of his own graphic 
shapes. These are made in an 8 x 8 
pixel grid (the size of a character); 
they can be stiung together to make 
any size. They are a little tiresome to 
make but quite easy to use. They are 
SAVED with tho BASIC program to 
cassette. 

So-called" single-key entry is 

available for 37 statements and 



».■.. <.»•■---* 



Panasonic - . . _ . 



Pwwvwl Comput 

I 



JR.100 




BUS « BVUS - Oc-obef. I3H3 -19 



HftRDWnfK R€VI€W 



fl > WWt « WffW* l W TOrt ^Wf^tMMBIWH 



rTfi*?^"?**"*****,*^* * 



commands. One must first pass 

conirol and while control is down 
press whichever key has the wanted 
word above It. This still leaves manv 
words ihm have to be lyped in full. 
The 37 mentioned woids may be 
type*! in also, if one prefers. 

The character generator contains 
63 graphics characters which are 
very easy to use, Full screen editing 
is suppoited and is quite good once 
one flcts the hang of it, All in all it is a 
very good BASIC. Siring bundling is 
normal' Microsoft. 

The JR-1O0U comes with two 
manuals. One of those is the setting 
up and operating instructions, the 
other is the BASIC programming 
manual. Both are technically fairly 

good ihoogh the spelling) is nlrncious 
and the translation from (he 
Japanese leaves much to be desired. 
This is mare humorous than serious 
though there are a few places where 
it Is difficult to see what the authors 
are getting at. In several places 
capital S is used when thoy mean $ . 
In the operating instiuciions. section 
2 ol chapter 1. is definitely in the 
wrong placa. It divus straight into 
memory-mapping and machine-code 
on page 6. Enough to frighten any 
beginner. Also on page 47, in 



Microcomputer summary 



Name: 

Microprocessor; 

Clock frequency: 

RAM: 

ROM: 

I/O: 

Keyboard; 

Display: 

Language: 

Graphics: 

Sound: 

Cost: 

Options: 

Reviewer's ratings 

(out of 5): 



J R-1O0U. 

MN1800, which is a 6802. 

890 KHz. 

16K plus IK fo' screen. Expandable by 1GK. 

8K. 

Video or Modulated R.F. 

QWERTY layout, no space-bar (just a keyl. No 

Rflset (pull plug). 

32 characters by 24 lines, Upper- cose and 

Graphics. 

J R basic like Microsoft but uppercase only. 

Integer only, 

236 * 192 pixels. 63 graphic cnar. in ROM. 

Beeper, programmable lor duration ami pitch. 

$293. 

16K RAM expansion. 

Documentation 4, ease of use A, language 3. 

expansion 2. waluo (or money 2. 



explaining RicjluS it says left end 

where it means right end, I found 
several similar types of error, On 
page 42 ol the Basic Manual in the 
Restore oaample, line 40 ol the 
program leaves out I70I the very 
point it is trying to make. On page 49 

is o short program to move an object 
around the screen. This it fails lo do 
because it doesn't erase the old 
image: it merely leaves a trail of 
images. This con be fixed crudely by 



entering nn extra line (25 CLS 
Throughout both manuals 

commands, statements an 
functions are called sentences 
wliich is somewhat confusing. 

Summary — I find this quite a 
useful micro in ilie home 
environment though I can see no 
business potential . It has a very good 
BASIC and good graphics. It may be 
priced a Little high, and may have 

arrived on the market late. 




Micro Software Ltd are pleased to announce 
the release of their debtors management system 

for the: CO MMODORE 64 

Features include — 

■fr Extensive information on up to 300 debtors 

£■ Extensive reports include aged trial balance, sales analysis, individual 

customer sales analysis 
ft Facility for mail labels 
•ft Debtors list print-out 
ft Individual customer information including accounts balances, credit limits, 

month to date sales, year to da:e sales, last year sales, previous six month 

sales, date and amount of last payment 

For further information— 



Contact your local Commodore dealer or 
Micro Software Ltd, Box 386, Gore, Ph (020) 571 
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Casio FFM 100 

Advanced and 
capable: 
good for 
business use 

By SELWYN ARROW 

When ihe Casio FP-11O0 system 
comprising three units, plus 

keyboard, RGB colour monitor and 
printer were unpacked, my 
impression on setting thorn up was 
that lhey lire a very stylishly 
designed, well-matched set. Finished 
in a cream colour with black, inlay 
ere as. ihe expansion and disk units 
stack nicely on top of each other. 
The system supplied for review was 
th6 lull raitflo of three units as would 
be required for a business 

application. 

The minimum (personal) system 
would comprise art FP-1000 system 

unit, an FP 1001 green display, two 
connecting cables plus a cable for 
connection to a siandarri cossolle 
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tape recorder. This could then bo 
added to as required Irom the other 
goodies about to he disclosed. 

The computer system unit has I wo 
expansion slots in the rear, one of 
which is conrectod to the I/O 
expansion unit. The other had Ihe 



serial interlace inserted. The monitor 
sits nicely on top of the system unit. 
The rear of this unit includes the 
RESET switch, plus primer, tape 
recorder and video connectors, two 
general-purpose expansion slots, 
and h set ol six mode switches used 



CASIO 



FP-1 000 SERIES 

PERSONAL COMPUTERS 




New, Fast, and Easy-ToUse: A Component-type Personal 
Computer With Dual-CPU System. 



Sole Canterbury agents: 



The dual-CPU system gives you high-speed processing and 
large memory capacity- A"d with the componenMype 
structure, system expansion is easy. The FP-1O00 scries incorporalcs Ihc most 
advanced hardware and satlware to broaden Hie scope of personal computer applications. 




_Geo 

Berryman 

Ltd* 



ri*i:ldd;T:l 



CHRISTCHURCH 
Telephone 793-920 
Atdren Simmons 
Computer Sales Consultant 
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for determining the initial condition 
and hardware configuration. These 
and many more conditions can also 
be changed at any lime under 
software control. 

Inside ihe expansion unit can be 

inserted CMOSRAM and EPROM 
packs. 

The disk unit contains two double- 
sided double density 5.25in. drives, 
each capable of providing 320K 
bytes per disk. The cable from this 
unit was inserted into the rear of the 
expansion unit on the system 
supplied, but where the expansion 
unit is not used it simply plugs into 
one of the slots in the system unit. 

The keyboard is connected to the 
from of ihe system unit by 850mm 
of flexible cable, allowing it to be 
placed in any position on a desk. As 
it is so light weight it could just as 
easily bo placed on the lap for 
''armchair computing' 1 , especially as 
it has 55mm of wrist rest (as all good 
keyboards should) making it very 
comfortable to use in any position, 

The 95 keys on this well designed 
sculptured keyboard are soft to 
depress, but not squashy to the 
touch. All bar the control and 
lunct ion keys have auto repeat. They 

also havn N key rollovei, so I was 

able to type ahead ol the screen 
display with no toss of 
characters. The CAPS lock and 
SHIFT lock keys have LED's 
alongside to show when they are 
operative -- very useful if you arct 
not used to having both available. 

An excellent tea lure allows the 
use of the key pad and associated 
ENTE R key as a calculator any time a 
program is running. Simply by 
pressing STOP/CONT the program is 
interuptod for calculations. When 
calculations nre completed, pressing 
STOP'CONT again resumes where 
you left. 

The internal memory is divided into. 
1 program areas; those can be any 
size within usable RAM. Any of them 



Microcomputer summary 



Name: 
Microprocessors: 

Clock speed: 
RAM: 

ROM: 

Input/output: 



Keyboard: 



Display: 



Graphics: 



Languages: 

Sound: 
Cost: 

Poriph orals: 



Reviewer s ratings: 



Casio FP- 11 00 <FP- 10001. 

Main. Z80A compatible. vidno, 8 bit, type 

unspecified. 

4MHz 

112K, User 64K + Video 48K M6K on 

FP-100O). 

44K, 32K BA3!C/monitor and 4K I/O control + 

8K Video. 

Two built-in expansion slots on tho system 

unit. 

Centronics printer interlace . 

300/1200 baud cassette interface. 

95 key detachable, comprising; 

58 standard keyboard layout, 10 programmable 

function, 18-key keypad, four cursor, four 

editing, one break. 

80 (or 40) characters x 25 lines. 

RGB output for colour CRT. 

Composite video for green CRT. 

Monochrome, 640 x 200 dots x 3 scroans, 640 

x 400 (lots with interlacing (FP-1100 only). 

Colour, 640 x 200 dots. ei(jht colours. 

C82 BASIC, plus any other available under 

CP/M. 

Beep only. 

around S7000 for the FP-1000 (monochrome) 

around S8000 for the FP-1 100 (colour). 

FP-1 003 High-resolution colour display. 

FP-1 002 Medium-resolution colour display. 

FP-1 001 Green display. 

FP-1012PR Graphic printer. 

FP-1 060 I/O expansion unit, 4 sfots. 
FP-1020FD Floppy disk drive unit. 
FP-1035RS RS232C serial Interface. 
FP-1 030 CMOSRAM pock (16KB). 
FP-1 031 EPROM pack, 32K max. 
Out ol 5; documentation 4. ease of use 4, 
language 5. expansion 5, value for money 5. 
support 4, graphics 5. 



Roviow unit liom Mnnnco Distributors. Ltd, Casio aytni. 



can be callod at any time by pressing 
the SHIFT key and a numbered 
(unction kay. Program areas are just 
as easily accessed under program 
control as ihey are called »y a simple 

goto (or gosub) prog x statement. 
This apples only to an existing 
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EM EX RFD 960 $695 



5'A" DISC DRIVE -BO TRACK 

DOUBLE SIDED - 96TW - 5ms TRACK-TO-TRACK 

ACCESS-TIME - DIRECT DRIVE DC BRUSHLESS MOTOR - 

NO BELTS OR HEAD LOAD SOLENOID - UNIQUE CLUTCH 

AND SPINDLE DESIGN - (OPTIONAL EXTRA: CASE AND POWER SUPPLY) 



JOHN GILBERT ELECTRONICS 



lPARrJEL RISE. BOX 37205 
AUCKLAND PH (09) 30-839 
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program, as it does not appea 
possible to load o now program into 

one of the areas and then go to ii 

under program control. Slid this isi 
powerful and useful feature no' 
found in many systems, yet. 

Ten function keys are provide 
along the top o1 tho keyboard. Tho\ 
can bo programmed with any valid| 
command or statement tor use a 
any lime. At power up they ars 
programmed with ihe most uset 
commands such as SYSTEM. LOAD 
SAVE. COLOR. MOVE, KEYLIST 
etc. SYSTEM displays the Id 
program areas, their name and 
number ot bytes each uses. MOV 
enables a program to be moved froif 
one area to another. KEYLIS 
displays the current "label" of eac 
of the function keys. 

C82 BASIC is very similar I 
Microsoft BASIC with enhancement 
to allow full use of ihe many Cas» 
features. The more powerful of thes 
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Just what you orde 

CASIO PERSONAL COMPUTERS! 

Perfectly fits your business applications. 



They lit your desktop, fit your needs 

Business, homework— you nam* it and Casio's FI'-l 
scries computers can handle it You can slot in ui>lions 
hi one touch. It's the performance you expect from 
Casio, the m-ikcr thai meets modern- day iicttk 

High precision, high performance 

Unmatched precision (24-dinti. in ':9S. di-dmnl ortera- 
lion) and hiph resolution Hive you iiu extremely clear 
image ($10X400 pixels) mid all-around high perfor- 
mance at a remarkably luw price. And easy-to-use 
separate keyboard. 

Outstanding tost performance 

The Casio I'lMWU series meets a larRe variety of 
needs at a very small cost, Total savings iniRhi surp- 
rise you. Cawo -the No I maker thai popularized the 
electronic calculator — invites you to discover today 's- 
most advanced tevhno-loKY in the FP-lUOil series 
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PERSONAL COMPUTERS 
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FOR FURTHER DETAILS 
CONTACT CASIO 



• NAME 

• ADDRESS 



• CASIO COMPUTER CO. LTD 



■ wm 10 casio p.Qeo»*39». »ui*iaitj 



HRRDUJflfl€ R€VI€W 



^itMJrAJtJ* J 



■ ■■'■•' ■■■'(■(gujimmim 



Include three screen modes, plus 
draw, plot, quad, circle, scale, view, 
and paint graphics statements, 24 

arithmetic and 17 statistical 
functions, several communications 
commands and many more too 
numerous to mention. 

SCREEN MODE provides eight 
colours (black, blue, red, magenta, 
green, cyan, yellow, and whitel or 
eight shades of monochrome, on a 
640 x 200 pixel {25 line! display. 

SCREEN MODE 1 is high resolution 
graphics, monochrome only, 640 x 
400 pixels. I spent hours 
investigating this mode. 

SCREEN MODE 2 is an eight 

colour, eight shade. 640 x 200 pixel 

display with three independent 
screens available. 

Only the first mode Is standard on 
the FP-1000 as extra memory is 
necessary. 

Several COLOR command 
parameters permit setting the 
character, background, graphics and 
out-of-bounds colours individually. 

The PAINT statement is perhaps a 
little slow compared with some 
16-bit machines. Interestingly, it fills 
in colour from the centra of each area 
downwards before filling in from the 
lop. 

Most of the graphics statements 
include tho logical functions 

AND/OR/XOR.'NOT and OFF so that 
one pattern and its associated colour 
can merge or override another. Very 
powerful features indeed. 

The two types of packs mentioned 
earlier Jit into the front of tho 
expansion unit, Four slots per 
expansion unit are available, and two 
such units can be installed, The 



FP-1030 CMOSRAM pack holds 16K 
bytes of CMDS (tow power) RAVI. 
This does no: lorrn part of the main 
memory, but is accessed serially as 
an extremely fast floppy disk. Each 
pack has an intecjral backup battery 

good for more than three years. This 

means that packs can be removed 
and replaced as required to provide 
additional memory storage or 
custom programs. 

Powerful 
features 
for graphics 

The FP-1031 EPROM pack can 
hold up to 32K bytes of 'permanent' 
memory. Its main function would be 
to use it in a dedicated system 
application iturn-kev operation) or to 
hold another language or a custom 
operating system. 

This is possible because at power- 
on the syslem checks the contents 
ot any RAM/ROM packs present and 
then checks he floppy disk system 
for any conliol program. If present 
this is loaced into user RAM. 
Otherwise th3 36K BASIC ROM in 
the system unit, which includes 
Casio's own nparatin<i system, is 
copied into RAM. This results in a 
powerful setup where alternative 
operating systems (Casio or CP/M 
Blc) or dedicated programs can 
assume control as required simply by 
inserting the required disk or pack 
before powerng up. 

Software already available for tho 
Casio FP-10GO series includes the 



extensive range ot commercial 
packages that run under CP/M such 
as Supercafc, Personal Pearl, 
Wordstar, SuperSort, MailMerge and 
Microplan, plus the IMS ASCENT 

series, and the IAL CHARTER Series. 
More packages will be available 
soon. 

One package recently released is 
Casio's retail management system 
based on acquisition of purchase ana 
inventory data from cash registers, 
either locally or via the inbuilt 
communications facilities of the 
FP-1000 series. 

Games, yesl Willi the great 
graphics and colour facilities 

available on this computer it is a 
natural for games. The family 
favourite is Golf. We could have 
spent hours on this very realistic 

representation of 3 golf-course 
course. In defence, I must explain 
that it is a very good way to learn 
angular geometry. 

Two manuals were supplied, a 
CP/M manual plus a Casio manual. 
This last comprises FP-1000 series 
guide plus C82-BASIC operation, 
reference, and hardware sections. In 

all, 280 pages of detail, with 
examples given on each command 
and statement. Over all a very good 
set of manuals written in good 
English. Tho examples ir» particul 
arci very comprehensive. Top marks 
to Casio on this one. 

My over-all impression of this 
latest ollering from Casio is that it 
has launched the brand fair and 
square into the business-computer 
market wilh an advanced and vnty 
capable product it can justifiably be 
proud of. 



FARMERS... 

Save time and money! 

Let Rural Computer Systems take you into the computer 
age. Ai last farming programs are available in Mew 
Zealand. Produced by farmers wilh the assistance of a 
specialist farm accountant. Next time you are in 
Christchurch contact Alister Burbury at 160 Tuani St, or 
phone 796-734, or [ill in the coupon below. Sit behind a 
microcomputer wilh Rural Programs and you'll find ii hard 
to tear yours elf away! 



NZ Distributor: 
FARMPLAN 



Authorised dealer: 1 1 I 

^cippkz 
computer 
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Please send rne Rural 
Ciimputer Infuiina-tion 



Please sfiinl me details 

alinui Rural Cninpiitor 
Si:mina>s 

Please soiiil me details 

nboul Rurnl Ciimputei 
Ng'.vslgltor. 



Name 

Occupation 
Address __ 




FREEPOSTNO. 100 

RUHAL COMPUTER SYSTEMS 

P.O.BOX 1136 CHRISTCHURCH 
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'Stock Recording 

^Financial Planning 
•feed Budgeting 
1 \\ ord Processing 
•Gross Margins 
'harm Diary 
recording 



€DUCfiTION 

Helping 
children 
to read 

By EUANGODLEY, 
of the Rowley School, 

Christchurch. 

As a primary school lonelier I am 

constancy looking lor effective 
methods to loach reading, for |ust as 
each child is different, so the 
methods used t-o teach each child to 
read must also be slightly different. 
In January I look delivoiy of a 
MicroBee computer. On the first riny 

ol February my class arrived in my 
classroom, and I set out to discover 
what reading lisvcl Ihey were at so 
that I could use that as a base from 
which to teach, I lound some 
alarming facts. All my Standard 2 
and 3 class had a reading ago below 
seven years. On a word-recognition 
lest of the basic 100 words not one 

child could recognise every word, 
and some children knew only four 
words. 
Drastic measures were therefore 
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no-oded, and the MicroBee was 
pressed into action, I enlisted [he 
help ol three friends and together we 
wrole a version yt Hangman in such 
a manner that the word list in the 
memory can bo easily changed to 
suit the needs ol the particular child 
using the game. 

Hangman rs thought of as a 
spelling game b.it by supplying the 
child with a list of the words in the 

memory il becomes a game where 

visual discrimination, loiter 

differentation. counting and 

deduction are the essential skills. 
It must be emphasised that the 

various computer programs are only 
part or my reaaii g programme, Every 
day the children hear at least ono 
stoiy, are laken in reeding groups, do 
printing and word-study exercises 
based on iho ba*tc words, and write 
a story as welf a> have turns ono at a 
time on the MicroBee- 

First a child comes to show 
proficiency at Hangman, learning to 
type the letters even though the 
screen prints in lower case and ihe 
keyboard is in capitals. iThis is the 
only disadvantage I have found. 
apart from not having enough 
MicroBeest I was prepared to put 
little sticky labos over the keyboard 
letters, but I found alter one try that 




Kuatau Harowa. ol Rowley School, 
has this view of the classroom 
Hangman. 




FIVE STAR AUCTIONS 

have moved to 

The Shopping Centre, Te Atatu Road 

Tc Atatu North 

Phone 834-7907 P.O. Box 45069 Tc Atatu 



COMPUTERS - COMPUTERS - COMPUTERS 

WE WANT THEM 

PLUS SOFTWARE AND HARDWARE 

For our 

Next Auction 22nd October 
11.30 a.m. 

WE ALWAYS HAVE COMPUTERS etc ON SALE 

For 5 Star Service contact 



FIVE STAR AUCTIONS 
Ph. 834-7907 



Member of the General Auctioneers Assn of New Zealand. 
"You name it, we'll sell h" 
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MAILORDER 

HARDWARE & 

SOFTWARE 



Best range available in 
N.Z. for home computers 



ZX81 

ZX SPECTRUM 

COLOUR GENIE 

VIC20 

CBM64 

BBC 

Plus a wide range of 
peripherals 

Send for our catalogue 
(Please state which model) 



Mail Orders We/come 

BAMKCARD - VISA • CASH PRICES 

K'RD 

Video & 
Computer 
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65 PITT St., AUCKLAND 
Ph.399-655 
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Nine-year-old Jason Leoni, a pupil of 
MicroBee in the classroom, 
the children were not confused by 
this at alU 

Then the child is ready for the next 
game — e game I have called 
Choose-a-word. 

To play Hangman, the child is 
given the word list and on the screen 
is a gallows, an alphabet and Iho 

directions, "I am thinking of a word, 
please guess a letter" and Ihe 
number of letters in the word is 
dashed on centre screen. The child 
then guesses a letter and pushes the 
return key. f the letter is correct il 
prints in place o( the appropriate 
dash. |f wrong, Ihe letter is printed 
towards the bottom ol the screen 
and a head, the body, then leg, etc 
appear. After 10 incorrect attempts 
the body is hanged and the correct 

word is prnted for the student. 
Another turn then ensues. 

Choose-a-Word uses the words 
from ihe various basic lists available 
to teaches, e.g. Spell/Write 

Essential Lists, NZCER Revised 

Doled etc, end by combining these 
words into sentences and then 
omitting one word, the game is set. 
The screen has a printed list of the 
particular words from which the 
answer can be chosen, an 
instruction about typing in the 
missing word and I hen the sentence 
itself. The child has to read the 
sentence, understand ils meaning, 
consider words which would fit in 
the gap and make sense. Teachers 
will recognise this os the Clo-re 
technique. Should the child guess 



Mr Godley's, has this view of the 

the wrong word, another chance is 
given, until it is correct. Another 
sentence is then printed. 

Throughout the day a child comes 
up to the computor, and has one, 
Iwo, or three turns, according to the 
rule of the day. At certain stages, 
according to the reading ages of the 
children, the programmes are 
changed. 

The benefits of this teaching aid 
are numerous. We have dramatically 
improved the rending ages ol the 
majority of the class. In general, the 
pupils have made considerable 
progress in their attitude to school 
work and to reading in particular. 
fact the dramatic improvement in the 
reading has caused parents to go out 
of their way to comment to me on 
the improved attitude ard 
performance of their children. 

A surprising conundrum has 
emerged. Obviously the children are 
thrilled by new and different games, 
but to them. Hangman using the 25] 

words of Essential List One frotil 
Spell/Write is a completely di Keren 
game Irom Hangman using the 25] 
words from Tho N2CER Dolch. 
actual fact the only real difference ; ij 
that the label on tnp of the gallowsl 

says Sp.'W E.LK.1 or List All 

Despite the obvious improvemer 
in their reading, an improvemBn|| 
which I feel is to a large extent due! 
the computer, when asked recently 
what they did on the computer, tf 

class chorused the answer, "AIU>| 

do is play games." 
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New 

machines 
at show in 
Auckland 



By Selwyn and Cathy Arrow 

Microcomputers wore 

undoubtedly the prime area of 
interest for many of the 10,000 
people who attended Systems '83 at 
the Auckland Showgrounds from 
August 16 to 18. Systems 83 was 
organised by Trade and Industrial 
Exhibitions. Ltd, to feature office 
eauipment and business systems- 
Several companies took the 
opportunity to launch new products. 

The book-sized NewBrarn, 
released by Barr Brothers, of 
Papakura, is the Smallest CP/M 
expandable micro around and is 
priced lo match at $999. It has a 
built in 16-character display, video 
and TV outputs, full-size keyboard 
and comes with 32K RAM and 29K 
ROM as standard. Expansion units 
provide up to 2 megabytes of 
memory modules, extra ROM, disk 
modules, and a battery back-up 
modulo. 

Porter field Computers, of 

Auckland, displayed the two new 
models from Radio Shack: TRS-80 
model 4 and the model 1 0O portable, 
which was released in the United 
States in April. This 32K machine 
with built-in display will retail in New 
Zealand for $2495. 

The introduction into Mew Zealand 
of the Pied Piper, a Z80A based 
microcomputer from Canada, was 
brought forward a month to coincide 
with Systems '83. John Peach, of 
Archives Computers, Australia, who 
is establishing a New Zealand dealer 
network, expects its normal retail 
price including, CP/M and the Perfect 
software, range will be $3750. 

Featuring a lull -size typewriter 
keyboard. this 64K portable 
computer has a 13.5cm mini- floppy 
disk drive alongside the keyboard. 

Particularly aesthetic was the new 
Panasonic Personal Computer 
JR-200U, with 32K RAM. due to be 
released by MEC about mid-October 
at an expected price of $750. Due 
for release at the same time is the 
JR-80OU. portable, book-sized 
computer with an eight line by 32 
column LCD screen; it will cost under 
SI 200. 



Commodore was displaying its 
new 8000-W and B700 business 
computers. Their design based on 
smooth curves, with no corners, 
certainly caught the eye. 

Priced at $9,700 Ihe IBM 
compatible Hyperion from Direction 
Computers rated investigation. One 
new feature of this 9.5kg compact is 
its slide-under keyboard, to provide 
much needed desk space. 

Definitely in the big league was the 
16-bit Sage Computer, from Rakon 
Computers, This is a multi-user 
system based oh tho 68000 
microprocessor. 

New software at the show 
included powerful computer-aided 
drafting packages for both the Apple 
and the IBM PC from Powertech 
Engineering, of Auckland. A 
remarkable set of modules written by 
Southern Software, of Parnell, is The 
Film Management System which 
includes modules for film planning, 
scheduling. budgeting and 

accounting - a product in the export 
class. 

Two colour printers on display 

were the Canon A- 1210, an ink-jet 
type with four in« nozzles which -give 
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seven print colours, and the Prism 
Color Printer, which uses a four- 
colour ribbon. 

Office furniture designed for the 
computer user was on display in a 
variety of shapes and sizes. 
However, finding a unit thai was 

practical, economically designed 

and reasonably priced was not easy. 
Some had simple design faults. So 
testing out your own system on a 
desk unit before purchase is a good 
precaution as good looks can he 
deceptive. 

A very apparent feature was the 
number of computer services now 
offered. Several companies offer 
evening and weekend courses, while 
many more offer post purchase 
training. 

For those prepared to spend three 
to seven days learning operation 
skills, the Microwriter was available 
al $1445 with a TV interface 
available for a further S450 from 
Cardy Business Machines. 

Most known brands were present 
and it was interesting to note that 
many traditional mainframe 

companies are now marketing 

microcomputers. 
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5'/4" FLOPPIES 

TM 100-1 SS48 TPI 200K 
TM100-2 DS 48 TPI 500K 
TMI0D-3SS96 TPI SOOK 
TM 103-4 DS96 TPI 1000K 

8" FLOPPIES 

THIN LINE,* 

TM848-1 SS 48 TPI 800K 
TM848-2 DS 48 TPI 1600K 

Give js a call' 



61*" WINCHESTERS 

TM 602-S 6.4 Meg 
TM603-S 9.6 Meg 
TM 603-E 14.4 Meg 

WINCHESTER 

CONTROLLERS 

ton Apple II 
OBus 
Multibus 
S-100 
IBM PC 



fi\ 



fP 



DVANCED CONTROL 



Electronic Business Equiment 
16 St. Marks R<1. Newmarket 
P.O. Box 37-180. Auckland f. 



Sales Service 
Phone: 504-690 

504-6-9 1 
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SP6CTRUM 

Low-cost, 

high-res. 

colour 

By STEVEN CRAGG 



The ZX Spectrum's low-cost, 
high-resolution colour graphics are 
probably the best feature o-i the 
machine and they are controlled by a 
wide variety of user-friendly BASIC 
commands. 

The most important of these are 
the INK and PAPER commands. 
These control the foreground and 
hackgraund colours and take a 
parameter of 0-9 corresponding to 
the colours below. 

- black S - yellow 

1 — bluo 7 - white 

2 — led 8 — transparent 

3 — magenta 9 — maximum 

4 — green contrast 

5 — cyan 

These are also used with BORDER, 
which changes the colour ot the 
border. As before, a one digit 

parameter is used. However unlike 
INK and PAPER, BORDER uses only 
0-7. 



THE GADGETS COMPANY 

SELLS 

SPECTRUM RAM UPGRADES 

WHITE OH PHONE fCRCHW RfE HHOCHliflE 

Box 52-081 , Auckland. Phono 862-260 1 



hir€ soFtwnne 



for only 
$2.50 fortnight 

with 

SINCLAIR SOFTWARE CLUB (N.Z.) 

Special Introductory Af embers hip $8 lOci Only} 

WRITE HOW lor full details specifying machine 
lo S.S.C. (NX) P.O. BOX 1743 Christen urch 



THE GADGETS COMPANY 

ZX SPECTRUM 

FREE SOFf WARE! 

With each 4BK Spectrum ($6991 we will give 

you MAZEMAN. WIZARDS WARRIOR & THE 

KNIGHTS OUEST. Total value: S74.8S! 

SPECTRUM SOFTWARE 

VffiHE OH PHONL FO" CUf* FHEt CATAL0C1UE 
Box 52-081 . Auckland. Phone 862-26Q 





Ugure / A 

The most powerful feature of INK 
& PAPER corrmartds is the way That 
they can be used either globally or 
locally. An example of this is: 

10 PAPER 5: BORDER 6: INK 0: CUS; PRINT 

"Hullo' ' 

20 PRINT PAPER 7; INK 4; "Hollo" 

In this program, line 10 sets the 
background to cyan, the ink to black, 
border to yelbw and prints "hello" 
in black on a cyan screen. Line 20 
then prints "hello" in green ink on a 
white strip. The first line is an 
example of global colours and the 
second line an example: of local 
colours. Any further printing lines 
such as 

30 PRINT "BITS St BYTES" 

will be printed in the original colours, 
unless the global colours have been 
changed. 

The facility lor flashing characters, 
two levels of brightness, inverse and 
overprinting are also provided. These 
commands have a parameter of 
either or 1 corresponding lo off or 

on respectively. These can be used 

in the same way that INK and PAPER 

ara, i.e. either globally or locally. For 

example: 

FLASH 1 sets printing to flashing. 

BRIGHT 1 sets printing to be oxira bright 

INVERSE 1 inverts the INK and PAPER 

colours. 

OVER T sots overprinting to be 'on'. 

I feel that overprinting warrants 
further explanation. When this is set 
any printing does not simply replace 
what is already in the character cell, 
instead it performs an exclusive OR 
IXOR} operation between each of the 
64 pixels of the old and the new 
characters. II you are still confused 
see figure 1 ,* 

Two other commands are 

particularly useful when using block 
graphics, ATTR and SCREENS, 
which are used to detect what is at 
any particular screen position. 

ATTR (x,yl returns a number 
corresponding to the status of the 
specified character cell, i.c- whether 
the character cell is flashing, 
brightness is set and the particular 

ink and paper colours. A point 10 
note is that tho way in which chis is 
held in memory means that each 
number matcnes with only one 
combination o1 the attributes. 
SCREENS (x.yl returns as a string 



If A is overprinted with B, you end 
up with C, 

the character that appears at the 
specified character cell. If the 
character is a user defined graphic it 
returns a blank and if the character is 
unidentified il returns a null string. 

Both of the above commands aro 
very useful in games etc, for 
detecting collisions. 

The above commands are mostly 
for control of low resolution (blockl 
graphics, but the Spectrum has high 
resolution graphics as well. The 
commands for these are PLOT x,y 
DRAW x,y CIRCLE x,y,r. 

PLOT x.y plots (sets) a pixel (pointj 
on the screen corresponding to the 
x.y coordinate specified. A point to 
note is that 0,0 is in the bottom Eeft 
hand corner of the screen as 
opposed to the printing 0.0 which is 
in the top right hand corner. 

DRAW x.y draws a straight line 
from the current plot position to the 
point x pixels along and y pixels up. 
The point, x & y, can, of course, be 

either positive or nega live. If desired, 
DRAW can have a third parameter 
thus - DRAW x,y,r where x and y 
are as before and t is the angle in 
radians to be turned through before 
reaching the pixel specified, e.g. 
DRAW 100,100 PI will turn through 
a half circle before reaching the pixel 
100 along and 100 up from the 
current plot position, care must be 
taken that the line does not run off 
the screen. 

CIRCLE, x,y,r draws a circle centre 
x,y with a radius or r pixels. As with 
the block graphics ink and PAPER 
colours can be used either globally or 
locally. 



QX- 10 Customers 

"QX-10 sales have exceeded 
150," soys Mr Keith Redit, manager 
of the Epson Computer Divison of. 
Microprocessor Development. Ltd, 
Auckland. Five units have been 
installed at Auckland Techntci 
Institute and the National Poisors 
Centre in Dunedin and the National 
Acoustic Centre have each 
purchased one. 
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CP.'M an«l Ihu Pononol Computei 

Thonias A. Dwyor & Mrngoi CritcMiold 

,.. . ■ -i | ....,' , . iv. i '.-•-- di ."i"! ««n oicara> in i « i ■ 

.„,< i , • . i . • . - |> > i ■ ■ < i i i . 

U-t, *■•■ CMJ ■*» ■•» oo*WOMra *«<i to-i**-*- i-mm t.i«a-jto-» -•'. 

■ I. '.,-..-, .;■! . ' " . -■ ■ ■> ■ ' <-M - l 

• ■'■■■■■' ' i I ' 

■. • . „ ■. . Out normnl price $39.20. 

Osborna CPfM Usor GuUJe 

Thom Hagim 

i. ,. . invgii I ■■I'.vi I U ■ ■■■« ■ ■>'' ' I ' «*t«Q ltfw<NM4Q^ tf 

I ,. ,,„! , ,■..', ||-.f. (Illl.t. V II C K. I I '■- "II I tl '■■ " ■ I ''■ 

coiwiinda itna Ocirihn tvi'i|flli*i upoad |(lB0tif"''i MflW t#l"* W«w « 

, . i ii . ,...■■ . i ■ .' ill ■I-'"- ■■ I ■' ' 

.1 .-, , , i' ,'.»f£rrt»*rt.*»ilHBO , >C*'>t/- • ■• ■ ■ " '"" I' ■:■■•■ ■■ 

i ■ I 
OJr**i;\\&*« »M Our nonnal pttco 831 .60. 







CP'M Primer . , 

SUphm MurtUa & Mltchall Wnllo 

Ho^MfwlM '" ;■■■■'■ • 

moo t«*oj| t«iv. . . - i k? «•■>«— t— ' r«* 

Our normal puco S33.80. 

CP'M Bible 

Milchol Wallo & John Ang*rmov°r 

!!..'■!■ •>■.. |i I ii il"M . !-■'■ i n UUlIM - I HI ' 

i gn m.ini'. Covipivii'i ( ■ '■ . i •■ ■ t •■■ Inert i cciuonal 

..in/I,,', i.-. ■ .■■ ii- . PASC* . m.'" i -'■'■- ■ «iC9-W 
,, „ ■■■■. ifaunSd I 'I IBM) ' I -ri'-'v ..■'ii |l I ■■ I 

''"'''■ -.-. u 

Out noimal prico S39.80. 



Buy 
now! 



Cash in those 
bonus points! 



• Buy any book for $30 and use 1 
bonus point 

• Buy any two for $60 and use 2 
bonus points 

• Buy any three for $90 and use 3 
bonus points 

• Buy any four for $120 and use 4 
bonus points 

• Buy all five for $150 and use 5 
bonus points 

• NOTE: Offer closes on Friday, October 

21. 

Grab these 



CP/M 
gems 



Soul ol CP/M 

Mltchwll Walla ft Rohan Lafoio 

U"<:c"i "• — ■ ■ n iil MO* in ii in itvi hdtfurt piwiiil o' TOJI 
CP'M :..i', i«. Dvutllwi I'm avono-at ot C.'M. ind ol' 
Dpi cod«-!'40<r4"ii oiaiioiiiih ln< puing ■Urrupd | Iv 

WJ ■ " il t <» !■"] ■ ,'..^ii»m|nny. *ir« la |> 

CP'VI ) I'totn r.v*, lie* lo occnw C.-M finin BASIC, and Iiua 

i •:■', 'JrtOS 
^r.- Our normnt prico •-.'(/ !(' 



Our new selection 



!"■'.% I .'■' 1*1 I ' ■ ' I if, Il 

'.* If, ' I I) ■. .-I .1.1 



User's Guide lo Microcomputer BURWOI tl * 

David Duttanbrock 

. I - .1 I V II ■ I ■■ ■ Tl 

■ 1. .l.iriJ cw^puiici li" i 1 ■ ■■■ 

COM Mtl.lt IkCJ <^i •»» | (V i .. I . ' i . ■.- ■ tf 

BtM 10 CC"W.j-»<*tr •, I ■ Il .-.I i II. 

5»«» Our price $19.85 Say* »1,05 

and oiwri 1 bonus point. 



Executlvo ViniCnlc tor the Applo Computer 

RoynrECIprk 
$rw«a hVw to Nnw i'ii -■• modal buOQili, nrfonn i ■-. .■■■:*■•» 
i ,.. i ii il i-yio j». 1 V.|,Cjicfui' f oi''('"!il't:r"<'li. Qu>l«<t 
■■<■ i'-. '••■■' ■!• ■ IV, In'. '■■.VI i!i(ji'i:i'c>r.'.i".- c ." lotlefl 

'i;i*. !-■ » ■'■■.] ■t.nH-i. r»T.T.--i~ H ■. .1 i i -i ■ -i.l- 

I i— ttt •••&o\*l» tod Tjfili'iJ'c rplcn* 
tefiwv;, i Our piic-j 530 GO Suva f 1.60 

and earn 3 bonui points. 




■ 



The Mlcioprocaaflor Handbook Elmo* Poo 

Hiiiirtv. UROJl uurco oli'otrflbW -friidtiilio-a lai Jfl "il' . 
u»*l m«/«Man}'n««t. Ineudei iWfd-voro unil uoitswi> 
■ ii - ,i ■. i • ' J ccotoiris nnnManKl winrtliciiis',-. lo htlp 
Vo-urnJ.-:!. .i' t v, . ..(, trur-nie-wMt UnHoVmlfttli 
iva3 aa'daid '""ii i.i in' »■>:■!! n bill cfiAplni 

Our price S29.80. Sovo 51.60 
and earn 3 immir. points. 



f' 
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THE BITS QVItS OOOM CLUB 



Computer books to read and use 



Introductory 



Tim Crawford) 



Basic Computing 
A Complete Course 

Pio.ltWll a bro'ud4i«(KHl iiHri.li-Hiim 10 GQmpnilar tiMnCH 

iind MB processing nuitoby k" a vmWiv otliivslsi ■• nni 
school*, unfoeninmDi industry, Booliu w|mojio»noi ■ mcti 
M Wluita it Comi/jim' WOJM Old Comet iidf» Como F'ont? 

□l»e» duiailcd unuiuuu iii commit riuoagi 

pto|)Miwi?>na. diuu'i" 1 in. 'tun. logic. Tn««g. 
docwntimi PUun unil pivgturi matliMUWCO. 

ObIxki <<MoQniWMII Out price S26. 10. Snve»1.4Q 
nnd uiirn 2 bonus points. 



Mastering Camputois G.G.L. Wright 

A good iniigduttioii Ic* tho InltlSMd, <>■ dm aia'ai i l<«tf lr a 
cnrnpuTO'-tippiKtukniionf"!" r.o»i)(» (Oi limit doi" tpubuM 

fit "iiilnlumM. ll-uuyli such «gflivflnv appWOtiOtli 01 OBT 

cudlixi ": iho pnWilwSiio <>l vnlmun mwl nil uloctmrnc 
money lyWBm Wnll aiIimii, coiwiifl. nr»fl well Dtmralud. 
MatWiUn Mutter Seihi Qurpiico $9.46, Snvfl50c 
ond earn 1 bonus polni. 



Microcomputers in Plain Encjllsh for 
No w Zn Aland ors. Brian S irony 

rivfim i»in|iuiat Ouol torNnw Eulandwl . Id ll>«baoh 
lot lha lintMnTMi corrtpiiioi »!»«(» Cm*'. p(M>n« and olMd 
linliioiotA iiitrcdtociloft to inn ivniltl at lltn n'ttmcamr 1 1 r ii 
Dutiiwwi aaoplo, Hiow 01 honw. Imrnpfk *'»d iouliIm-is. 
iniitiniiUii ipililrmna and spurn* •amifliHl fltOts Amu Jrlno rti* 
pieoloui knowludje of communis, iho timnw rtaui. i ••> 
iMlot.-"i.M'i Ol ntlt fOMippUW. fie **¥ II WiVM, l»* i"i"' 
a< il'O industry. "»d IIin v-'-.i,-. «Qulpmnl and pitigrtrri I 

niiiiatjiii 

RBidi Ourp^lce&7 60.Sav-fl46c 

and earn 1 bonus point. 



Fonh Programming Leo J. Scanlon 

viini'i loi ,.iy(, !!■ who 'viini-. ia i"." bow W " ll "' 

tnmvw ■■••M.-.u- iMrn mjfum Shown, How to ,n:J now 

i|.-i iiibng IwWdi ■■ "■ IdnAuogf and ■"■» »■'( tnnl aulata 

. Kiucl Dtutnlifa both F0«n>7« and im *i?«tu: 

Ii '" i.n-ii" |i II >i ''■'".■ InclutlMnWrecMp So 

(uw)iii»in nli^liwlHovbiKe With HRIa I i It iiriDtJilicfutonptt 

•mkih wninm 
Saint Our pricos33.80. Save 31.80 

and earn 3 bo nits points , 



Mastering Computer Programming 

■ T up ..ll . 

' ■. 01 ■■ 



P.E.Go; 



■ . i, « 

, i,, i 

<..,..,! I.. 

■ ,. ■ , 
T/.i-Vli.i 



WSIC: t-|.| 

, I.I. . - ■ 



■'■■ 'i i - •. ',i ■■ nn g ■ i « ? 1 1 

■ ■ ■ i ■ i.ii i in.' 
'&iatrv- .1 ll- 



' ' " 



mponv 

Our o'tee $3.15. S«iv? 50c 
anci earn 1 bonu« point 



Pascal Tor the Apple (book 9 disk 



la'mMiir.Catlum 



(■mvittiMi .in Inlradicnon id PmscoI hi « iin\ Bflmpun 
Idi^hado Uip youi *pr ' '■ "" |: "" '''" I" 1 '! "■' 

PjhiM Umti (jl:i|iliiL'i ii-i-.i'.-.i",. 1.1 ,'rti."V,.-| pin-iilf 

en.- t-im:. ana .^i-'' i Bid loocb ilw koi-oo* |i it ii|* 

Hi ( |l fifln""»*.vi-iiB.. WUllrr.ua ■ I i 

I»0H* narking nlotu oml foi Hluik'itii "!<• prttvklu 
lOfHuoncKi nmuniod ' 

Pronnoi'l ill Our piico S&3.35. Savo S2.80- 

and earn 5 bonus iiuinis 



NOTE: The Bits & Bytes Book Club 
order form is on the card in the 
centre ol the maga^ine. Just fill it in 
as normal and return. 



Keyboarding 



Quick Key bo Hiding Voiinltf Aloxcmdot 

Sim lillfd "CiirfiTOI 1 " 1 | i ft Dal (III 'i in ti Itoine", ir'i'iln'it 
UV ttow It jluivl VoiiiW' AWXonMl 1« * uh'w m mi " ' i '< 
ID* ■ ," i '■ ' .'mijwaonl in ybn.vcJiiyi A wnll climi " ' (ii |< 
Doniiinnu u iiurndadi 

Mtnhnoii Our price 96.60. Snvo4Go. 

and earn 1 lionun polni. 

Keyboard Inn (oi Inlorniniton i'nn ■■■.■. «ni 

Ronon Hanson 

DtoWn* hi "■ lo ii'-vi'diiilmiiii- iuuoii k4vb»*'dir>d nit 

iiMiiiii'Mim timn. Ino par ion who (omtilrlon l»o limit. aiIHif 
nl^e to *ev in iilpkaltcric, numaric nnd ivmlwi n'oniiaiiuii; 
Input iHimtmB mi ii MitBiaM lOiWy (l«Rl, -'■;■'"■ ■'-' 
MformattirVflUlcMv "'"I uccurawy; iinit*i»ioi«i tomo ol ilia 
liAt« "0(11*111111* umn! -i »<iylio;iri»nu. Con l>0 imno bn 
i.i.mi ii-i ii mili.lii.iul i.ili inini,n-t«jri. 

owoiwMcCfBiv HlU Our ptico ?8.95, Savu G7c 

and earn 1 bonus ooint 



General 



Boolnan Alrjobra for Computer Logic 

Harold E. Ennos 

Kr>:iw li'iM' ol 'loiiWn >it|r.>.iiii ll a mbal loi MiyUMV 

Miinnni) ia wfiaiiiwul tun dellijn cl iligiini tiomm |i ■ i' |i| 
elrqiMl rhta Honk r-<"*^«» Hun UidflisiondWTij vntlioui iiic 
niudei "niV'"] (0 l*oV» l-'il ll ri lit .•hit. . .■ 1......1 

I'liit-tir.nii . M„.,' ■„ dlBwIridl IIUl W0*Bd BWiWa 
l:."K.iiiH.. jn-t mirirt •mi' (cihm ..!■■. ... ■ ■. ■ - - 1 > '! 

8 ami Our price 412. 65. Sawo 65c 

anil mini 1 lionu-j point. 



William BarU en Jnr 

mm lie op«i.«ini«> qrl .ill 
-.ii iK.oitocimnl 

. I.ijuIh.,!! i ll I I 



Mlcrocompuier Molh 

Siop Uy uliip lni"o«Mi*ti'n * Id >tl 

I, pin 1)1 miCK». Cfivri" biftaiv, 

niunboiiiiii nyiann'i. Olv*B "'any pi 

tc-*"im 'tu*ow». __ _ ., __. 

Si ,„ i: Our prion $21 60. Savo SI. 16 

and oarn 2 bonus poinlu. 

Introibicikin lu Electronic S pouch Synthesis 

Neil Sclatar 
n-l|i. fan Mr.K'-.iuid lm« « •iimon !!lroic4" '•■ 
(*jc(totwnil( «;niatB0 by llww wntmii dfjjiiai avnPinris 
tnOin-jloulrii E-o 1 ' ' rthOI v-hi.ki t>M**ctin «ofl(h quality 
-.: t i.iUiles lu dnu '«« anj ^p»i o' mmiuirv iJnutno. 
Ti»(!hiili:ji|Ptiodi-clorliMiii'^''h)tin l»mtn.|n norilKnrticol 
mi. . i1H.1i I you hno« DOowtlVnB "hum aT«0WQrUo.i UOI 
don't Knvo a (i.:h;>lii 11 1 (oropiiiais. nrou'iVmvnB *i 

nmcn piVital ooyj 

Santa Ourprico 3 17.86. Save95c 
and oa rn 1 homis point. 

■ l:ll[..[lr:NfJi .|'M» , |^Nn , tti , it. , M 

Beginning Basic P.E. Gosling 

An <r-i'x)\x unn to mn langu^gv |D| fdai tiniii tianin A|;j 
Kaa-klli B*inierMl mcir utnnn|i aoflui m.. n dn -^-. ^in-t-i 
ieuiWi». 

Vtomtllin Our (nice S-1 1 .35i Save 60c 

and AAin 1 bonus polr»i. 



Stan with BASIC on iho 

Commodoro VIC 20 Oon Monro 

Dan Monro * om ot Iho napnji I new lumoroiia. nnd 

nisini tu l<ill"«f ■Aiii-is H n iningcarnpuling. 'Ihi» 

win Vis :i..'.ii. 1( . ib bv >*•■■ ""!■' ■■ hi ntmthrnt onldn IHVIC 

30r ortnorn. Irm r^lnini ■•■ ■. .. ■ i Jrmstnga matuB 

i 1. 11 1 11 antQt 

hiiti» OiirprIcoi519.2B. Save 81.05 

and earn 2 bo nus points. 

Vir. 2Q User QuMo J Ohn Hallbo f n & Rim Tiilboil 

Cnulilni'tlMli-ii..,'.ii'iviV '. -'ii ■ ■. "i 'i :■■' i i- ■■ « '■■ t ■ ii- f rn 
Bniertnnmi«nl 01 pr«dlM< Bppllcaiioni 5>mn< tio* :a 
i H . (i l.i '.' :: ?D -H-I ill i" ;i. ";.'-• ... |in.::-.. i i v 
H'XSIC .me itn nUKinns • lull i.inu-i ol oolour i/MNcti nnd 

■ i.i.nr i:..,!.!!..'!." I ..tin . CiM<|ltlitlhMCrBI Mb niMt toorn 

«lu,vwi) irwikflniaiicnl noB'i" t n, 
Giiinii^.iV.i. i,v"i 0urpriui»529.8O Snvo 41.60 
and earn Z bo-nua polmii i 



Atari 



BOOLEAN ALOCBRA 

FOP 
COMPUTER LOfi»C 




Somo Common BASIC Piogiarns: Atari Edition 

Lon Poole eta I 

SOMOfV'lIX Ol-Wt B6J'. i . 1. "■'.. i'l.i',i ii .MiUl-IODlM BOO. 

.pi.ii'i.Mu.iio^cilii ci.iii'. i-i i ■ ii ■ i" i '■• i nd mill 
ruofl'unm F:it-^ i»oqi»i> It ooijile-lii «i»i b'*iic« IIbkj. 



-■ ...i. iinlun and ■-< 
■,v.ii.. r- McGnrnl'il 



-i • 



Ou.rpMcoS29.90.SBV8St.flO 
and earn 2 bonus points. 



BASIC Exorcises lor the Atari J.P. Lamoitler 

/i pneHoa inn onutilnlnng wmv ii I* in pii i 1 mntnp *nn 

Slari.BASB !*• "■ ■..'■ - t ■ t '■'• ■ '■" ' mm 11* 

l ■ ■ iiolyiqiuuniii Iho* : i Wrlh in ■ 0*1 pTOVOrM tl"i 

ll v/.il I "'."llsV -I 1' ' ••'''* "''''■ "'I'-lll-'lH.'ll i l.'.n ''■. 

IWSlCwllttwuf.alKliiidilwr l(i lira iii J0.il " Ifv 

Ine-MMACC »iiii'H0il ijidiiini'i.'* tauon 
Syno, Our price S29.90.aavo S1 .GO 

and earn 2 bonus points. 



Learning LOGO in tbn Atijifu II Mr.Ui)uy;ill. el :tl 



(.OGO'l n Piiigoi'ti. 

lllltlHlM! llHHII.dil''. ta" 

IVi'inkiil-iull 



BBC 



Our pilcc £18.06. Save S 1 
and com 1 bonus polntn. 



Basic BASIC - Eriglisb DictitHiaiy Lorry Moonan 

spool ..liiv i umii ■ w fti iii ' ■ ' in i rna so wio 

hi!V» (l>Ulll) |KO||l .11 It "I livi;,!.-'"': lu'.il. I t t tt WOtl> 

oxiKity .viiat thuy v^med, btil rtoic wrilUn Tut soil i ilhtii 

coropui* 

>iihiiHiiniOiiisi Our pilcc 920.80. Savo 91.16 

and earn 2 bonus points. 

Discover FORTH: Lnaanlng and Progrniumlrig 
the FORTH Language rnont Hi»i|.in 

Wht'tlw yon oin H l"CU"ir>»i leiikinii liiliiiniittui tn 'Ii ■ 
mull'liKini'lpiJli'mii'rtingliinpiiiyiioiiiw"" ' i ■ 
..Itcmly .iMiolORll-'li'laiiKu oiwler«*iwth.itii'. ' 
D« (i*'Jlui*nd. D«Mt"l>0 FOR'li ivrilii*. »par.iii4nlV 
iiiollcMblBlobotbfOiirit .'ill! ■..•' "-' - 

,.i i ow-Mll Oui price 929.90. Savo 31,60 

and eurn 2 bonus points. 

Microsoft BhsIc 2iiUudillan| Kun Knecltl 

3hltWllh9Wl").i a lUl i" "' ' ,■« «OTillP''|r«ryii 

ri.loiul tin rn dgnim iung ttviu Wlnimoli UUSlona '.<0 vjiiIi 

-I ., -.-',..■■ . | ., , .11; ,-| ,.|., ..hi,. ..!■ V I ..'.' 

*yslfl(n*fliii».ami)hii. "hivJ'l" 1 ' 11111 " 'I'lUW ■ '" ■'!■" ''' ■-" "■ 
AAcioab'l RASli: k.i.hIi" 

HIHMumPiMH Ourpritfo 533.70. Sava 91.80 

Dndejirn3bonii.<: polni fi. 

Iho 6800O: Principles and Programming 

Lao J. Scnnton 

A" iiitrodticiim w.O In" rftwi plion pi tfu ii.iiii I um|ili - 
Hntl poweilul ?80p lQ>tui ununiwacniioi, unJ now lo 
1'ijjr^ii II. Sl*tii ."■rill (undmiUMiial nnOIwi* 11 ll ■■■■■ k ill* 
■■"'-!■ n." rnftii ■!. ni.ii'i topic » - anoidtfdy n ■■*'"" 
5«™s Out price S22.75- S.lve & 1 .20 

nnd earn 2 bonus points. 

PiiriM-.wou* BASIC R.J. CSmnbell And M.R. EBIIs 

A lt»>lniiiit tor '•*.:l*ii) |ii»y "i"l"in( on ll*/ Coimi-iiIUhi 

P( i .'• <-. I'll '.111.' '..n. , u-l.'i. '.Vi.i-n, 1. , I., i •..!■■ I... 

iti f^iiuiiion fi'oni Doya* "nil* .nilci>t>; Mtd'vvilli i.ihcoih 

.li.ir.nu", .i'-l ChHI ■ 

piwwi 3 ; ii Our price 88,50. Save 50c 

' untJeiim 1 bonus point. 



A«iem.biy vanguago Prognimming fur ths BBC 
Mlciocompuitor limBitnltaum 

A guvJe on ho* to on< mo moa| 'lorn voW HOC Covorn 
Mtiimoii jnil Nibli » "■ ■ «Bl ilc i hakirm artd loop icnitmi" 
m MMmblylMOuMn icIii.tidiiiKtr-iiinr.i moulWlcmion nnit 

.i.-.'.i. Ilia '.i i" ■■'■■ '■ " l'l« mi OHor* <nnm 

tultlily nio\numfi mid BiOv"»Pa flim-vinn In ei*TOf*»i 

, :i , 0utpricO533,20.SaveS1.7E 

iintl earn 3 borne, poinlu. 

Bnsic Proyrnntinlnq on tint BBC 

Weil and Put Cryor 

You'vif will'" n«l MU " ■ 1 '* [ i |, ° l 

i:'ca<*[«<l in oi> wi'i BiM'tHiVMl. It'» tlcilnncil lm ii™ nn»v 
UOC, I-.iiiii. h:iw io wi.t» |.''iv"' ■ "■ " l| »""»w 

,, ,.i, m nnd ii mtiiiB 'n lull Wlf". Wm»«>«"" ' 

piui)i."ii iiiimnp. 0«m*ou otomuwv 

pfmm^.'iall Ourprlce 919.26. Save 91.05 

and earn 2 bonus points 



Tbn Allen. Nuirtbcrontor and oiliui Programs lor 

Personal Computers With Notas on How They 

Wato vVrltlfflit John Raca 

i, Rar \m ii'.-vinmJ i ■nun ic!iii*i.ioq jnu imunial 

iiti'ni.ii.1... ■r.;.....i-. ."■■■■ ii ■ . ;" e ii ■ iiowdi'm 

pimil lino (■■. -riHi 'i'ii. m>. i. Ii- ■ I-i: '-• l "i" WW* ''"' 

pM^jdiinK two tlovBlopadi psltuvd out *•« iBdiniiiuM arMl 

0H'*"», nnd qdr.M.tiiv pin'" I'l' .i- 1 "ti'.ii-n. .1^1 litwodtn lu 

..". hi .mil .v-W linn i .inii.in's *« lilmsiili. .\ 

Uok(6irlti«t:'>thi il il .1 \ ■ ■ • ihfl Mgninei PtWiaint 
., Itablo ii- ^iininodmefl*. 

r.i , „i.»i Our price 3 12.32. Sovo 6&C 

jutdoarn 1 bonus point, 



PET Funpn.1 GameS Jollrins and Fistier 

"-■ i< ■ Prod 

More -I'-- 30 ■..!'■" ■ arid pUnlui's Hmn w 

HUM if". ii«"n -.( ' Ctuii' ' nM«K Will nin ohm* 

moiloi Cuiiunoiioit MI r* COM ti.. 0am«fi hvtIjob Zap 
Shark DBomn a^nfn,Dunpoon, ■ .i.i.-*--. M'ni Ihouwi 
,i ill i,- Mail '. ,: "' ii ' v.-.i 

(jitimi.:- v iv, H Our price 523.85, Sa^ 91.2B 
and earn 2 bornci points, 
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r 



thc ens a bvtcs book club 



SCHOOLS! 
SIT UP & 
TAKE 
NOTICE 



• Buy 30 or more of this 
computer text and you pick up 
a bonus — a free disk in Appte 
or BBC BASIC. 
Our price: $16 a copy 



• This book has been a hit in 
Britain where more than 
10,000 have already been sold 
this year. So don't dither. Mail 
your order right away. 



mxnisti 



STUDIES 

A Practical Approach 



GMCroft 



Why you should buy 'Computer 
Studies: A Practical Approach' 

• The author 

I M G«oft, fomionv rnwo ol com;;' at I utafetfd County Hifl School 

• The design 

poatonod i i'l ■ WW W obvor moBt Biil i'O .■.*■.. •■;■. aavm tisjMin wrh 
. ,. ■., ... , . w i ryliaii ibi i now : ■ ing ntradu Coi I He Mtato rt nwi n In p ■" n ii 
.■ ,,, , -,,, .. ;■ -, io ,,■ iha ubq oi microcofni>uli3rs 

• The emphasis 

■■,....■■. i r ■ 1 1 ratal 

.. ...... , i . ,,■..- m .!■-/■ .mi i ■ 

.,!■■■■■. . I. .i. pO(l -I Ifa ■'■ " ' 'I 

i , ipti i ana word proooason . i i 'rowan ■ ■ ■ ■ « irntnm*m 

t.. • .„.;„■ is an m|.-; i >lb*i I n iiijttf' arid rn-nrn (intuition is-gitfon to Mi I nnollng 

• The impact 

i . . H ., .■ ■ n i .,,-. . i ■■ i una i olo ■!!■! .i " idas ■■ i tl • i I n ■ ni ■" ■■ '■ 

.11 i 1)1 COUISOV- '• I I I ' "' 

iroarmoni mdfmd rtli ui& flUHnfl WOfkodOnwW i ■ 

Iiomc. 

• The illustrations 

Munv phov itopnti ntUw,<l igrama, n rwrtiW I to/MOti itratlGJ p'ofljatn ml 

,„..,,.„... siifiosotrrbrolhan 10 i BTi»te»iM0«rflrna.nia'vvii»wtnFWl 1 Bfi5JC3n infl in 

..,:. ,■:!.. lists tfanWi Broawma H BB< BASH APPLE &W itW I'l B* II W i 1 

, : „. m i.i am iivii-.il. 1 ' n tl OS* tour ver*onnol BASIC ... i 1 " l it ■'' '!•■■' 



Our new selection 

Uiiflliil BASIC Pfoonimi for tiro IBM PC 

8nnwy R. Tfobi 

" ■ ' ■■ i ■■■' ' ■ ' 



1 . 








1 I 


J 1. ' • . It'.! i. i . ,. in itiy 


ll 


■ ■- ■ | i j. . ' 

Our [nice 618.95. Sava 91.00 
and earn 1 bonus palm. 







• r 

OCKCT 
fUTER 



Seeuriiv DicllonwY 

Rtehnrd A. HotmeiMcr & Daw hi J. Piioca 

i ,. . . ..... 

r .vii.. f.i ' ■ >" 1 1 I i'l 

.... .it uri'w t>> • ' • . " i i n i 

I'l" Ill . I" ' I I I .1 I.I 

I . . .' ', • I 

Our prices 1&.85. $(iv9 »1-9* 
onil oii»n 1 lionun point. 



Kldsand tl.iirtl.m 
Ih .1 . 



Edward H. Cmkwi 

■ 



Wf, 






C(«»h Cows* In Microcomputers (2nd ed) 

LouIk E. Frame), Jr. 



.1 | ]l I ' .....,■ |.....l |l ■ IL| 

I I II ■' I t ' 

Our piko 543. BO. Save 52.30 
and oam 4 bonus points. 



1 19 Practical Ptoflrnm* lor dm TltS-80 Poakol 

compiiwr 

Jolin Cinln 

■ II I.. I it .. . I ,.. ,• f . . . . . ... 1* .HI 



Om p<ic<i 416.9$. Save »1.00 

and earn I harm* point. 



Tho Bualnos* Quldo io SmoH Computers 

LaWrSnOQ Cnlmiin 

■ ' - .i. .. .1. ■ ■ . ii ih . i .. i ■ ■ .. . . 

. I "'" i 'I '■ ' ' , ■■■■' f ■ i" 

i ■■ > .■> i ii . i> i •: • I. 'hi iv i'i I ■■ 'i_... 1 1| .. 

■ • ii . . i 1 1 {in i in . . ■■ . . . i . 

■ ' ■ II 1 , i I I i ! ■ 

v s . .- Our p*lce S38.S0 Suvo 5 2.00 
and earn 3 bonus poinln 



LowCobi Word Piooinnuig 

Imiranco P»e»s 

i. .,. u i i i- , ,!■: I",-.' i . ■ i I ■ ''I 

|| l|, . ,,-. ,'l . ;■ -.-I.'.. 11 -. - i I I I ■' 

I', i . !■; . -II ■ T ... . i. '.'"I V ii' I . _|i 1- . ' ' 

,, , || ,..! | ...... I ,-■ . I ' ' ■ II 

.;..;. . . I -, ii ■.'-■ -II I' , 

i. Ou- price &22.40. Savn 91.20 

ond vain 2 bonus points. 



Our pricu 939.80. Snva 92.10 
unlearn 3 bp-nm pplnip. 



How it works 
What you 
get 

Once you'vo boughi a book, 
you're in the club. So just pick 
out the books you want, fill in 
the coupon and post it in. 
We are offering savings Oft the 
cash you pay lor euch book 
PLUS we give credit bonus 
poinds on each purchase . Th ese 
are stored to your credit. 

BITSSBVIES ■ Ocio&oi. 1983 31 



THt BITS & AVT« flQQK. <WB 




Business 



Doio Base Management Systems. A Guide to 

Microcomputer Software David Kruiilinski 

Hulpi lei honchn<*ti> wann ilia va'lerv of dull bass 

paonoun de'lnea thn oupoolliEiet -01 Ho, relatti-iiH and 

ui*ork.'hic*cnkat voiogorMe ol nam haso niBiiaoarner-i 

yatoana (iiuvtitoi cmeiln Kn nvalualing nam aeio tinllivaio: 

• anvnti taw* pnf*»u^*. M»m» tl *l-cii run ur*i« tne 

CRM ar»**"<. ete*w*t »irm» ?>o<Juti> *vl it*» 

<MMiM/Mc<i*»wlM Our price 833.80. Savo 81.60 

and ii.i rn 3 bonus points. 

Doing Business with VisiCalc Stonloy H, Ttoet 

Aseuiret an taoii«~t(»v-fc t — I unoeiiaandro ol VitiCnls. 

Beyer*) mini (udi an #av uhIo II rva mir* ■•» 53 

f*s/w>j iM Mrtcaaing apatceaont 'anojno lnr\ trarce; 

.Ml. -wr-. M-ii.t-.i-- . ■; • . - - pf ■ ii'in..''" OH .< IMNH 

slralwo;** E«naBC"fltilMin*dea«iB«l nttoliilar.l.icD'neleta 
piDQiam fin eotling up trio arvk&ion m VmCak is tioiinl. 
Sy|.»K Our prlco 519.90. Savo$1. OS 

a ml earn 2 bonus points. 
Businessman's Guklfl to Microcomputer a 

D-lotiP -Ionium A Sella, a Brn a' cturWVl «ce>ir la/tit. 
ban itoviitoacd ini*«»ittai in hptplii.iinoainiin chumm uniUM 
n'iciotimv'li"'- In tnoir BUBkiew, Conlaii't minima Hon on 
piodiHila *vnilitbi« n Auntialla aid Nnw Aiiiirtiil 
cot>c<Mitia:in: on l-naiirwl no-Jr'uip d JIM iw. woid 
frocntto) ato o*omjI e«ow»t«ro; cotvtvwi* i*i» '»cv-l< 
<or>put*ra jn.1 »lHrif»; avaUdn c>«ctbM», aum* a* v* 
wia ard *if enna Bon you <•***! *!■••• Cut "B ■ 

Pieonco ■«.* Ourprico $27,95, Savo91.40 

and onrn 2 bonn* points. 

Inventory Munagonioni (01 Small Compulois 

Chuck Atkinson 
A coated -nwtotyirjiui jp-Mr t rvyawn, *r tltn in {; nA&C 
im«I ruvrng unooi Cf-M Miit-inn P.mivmio incm,,' 33H 
RAM nnil hvoiluk oxivni. JohnVaroo nnkl o1 Ihm bocM m .-- BW 
S B/loa* review: A good iiiUinlucli.il' lg ln>at||[uy 
niBsuaifipiM lor a ml-i Iidiku. at mil a* b piooHcbI 
C4'it"ti*»M Kivlicn lo rnaiy ol Uw pcOhMna ptentaoMcl « 

COWObag V(C UVM ri n:;«-p«W,« «t.i|niM-il 

Syco. Our prlco $24.65. Sawo $1 ,30 

and on it* 2 bonus polnls. 

Doing Business with Pascal 

Richard and Douglas Horgort 

Om>i »o tualnj t*xM lc v9t*a mmtteta bvtratsi 

p-07.»« n Pa*ea* l«»rn tow »jm UCSO I'«mi a»C ■(» 

■ .I. ■!■ i motkiur o">jrjTiinino. nr>l tilo imir^jamonr 

locnp»uo* *a dMlp" a*Hcler>l. nlo-octhp pnjuraiin tor yoni 
BuMtOM br»ks, Ircltdnn .Inltngs lot p'euimiu null /n wrvliii 
I «*] minted MLiyrni. nccouMB laciMynH" aoona ural^sn, 
Maori -o'.oi u«* aavilii 

SyMa: OurprlcoS37.9S. Sara S? 

nnd fliirn 3 bonus points. 

How toUsoSuporCnlc Doboraih an d Jorry Willis 

and Med Miller 

AggiJolo»oappte"lVyieniyJtniplertenUili!iroltpn'>irt'.'.[--t 
p<o»*w « ownot* »>a 13 SupotCato ipocDK-l, SrniilD 

DffiiJM*! «rj iTUWMtllM ■>«« dOU. ■•>! « WM> a WMMCCO 

di.Tii-.'i |iin«a Oui price 537.95. Save S2 

and oAm 3 bonus polnls. 

Masleilng VliiCole DougUt Mergoit 

AMi-w KAUmMOaailOM •poe*av*«l p-oya* *»« 

krtt(a4«iino*eolMatfy**<rg« Sr«*« 'k™*ii>pii.oYi--C.ic 
ap/cdclnnoAa lo* h^a>N*, buanoaa ornt funircoi JoWcniwrii 
ha« lo cpnugi' l«» noiimotein. hnw toonnla llw fomiubn: how 
ID UWi llw Olf dhJ IttiVJlIlK' * complohi jUOo 
ByKo. Our price S19.90. Savo St. 05 

and earn 2 bonus points. 

Executive Planning wild BASIC X.T. Burl 

A cOBoeHen ol «roronlt>«, otwmlcd cuwiwwi prey**"" ''"'< 
tim tai unnd -n "to" mti'.na lotnioi ■» boe ini intnacomf n iimi 
l<iinriiiocim;i!i':iPJ> »l»dngl>'<i«' , o> , oiip(inl inc* I'ugr.mmtiu 

it ,i. i, -i. r« ■-.-■_-' i' ■ ■ il i*.i|- ii .ir-li'vi- i--i livii.-ijc. 

ma rpgisswun Fr-vKii latb voJyM, noitlrtl:i 
■ajpapMn '>aee •/• soiaa of tae tot»» e»«w«i 
SyotM Our price 52B.90. Sa«ro S1.60 

and i". nil 2 bonuD pdlrits. 
Vl&ICalc: Homo and Olllce Compunion 

David Castlowllr.etal 

PIw»»*.«0"lft-RA«Cv-(--ai)-olpri".^-WiCW-|iin»iii» and 
&»> Va wmO tj 9w imca ard oioaat -*■-> c« !*• mrt» < 
Mien 40 iro-Wrn Ifiol con Ho ov.l mtucl.vcly 'sr im» »:r.* er d 
DuriDuM upptenJlcni Fu IPo oiperlit « ci souiCttOf nva doas 
ir,l''iclv'rf,ien Modc« aieolod vtllh Apnb> 3 2 vcrntun. bul-ail. 
(uHlam wsl as woll on imcimes villi Mho< wiuo-m 
n-ooTe'M;G-n« hii Oui prlco $31.98. 

Savo y..tb 

a nd earn 3 bonus poln Is. 



TRS-80 



TII5'80 Model'. I. Ill, & Color Goiupuini Intrr 

fochng Protects Vrfil'iam Batili-n Jra 

Caniim omcticM aad raav-lt>>tvadi <o»iii>^i-i«t pd)du< 

nncii ijiinwi>«,<i™ I'm* to niDi'ncr ihn ihraa ™*<iirJB in 
"mill «i.iii|" duuKo <V«b n iiiii.-i.pi-i si nit* oiv.l ii>pamn. 



Intortnco Projoclr. tot the IRS-80 (Mod lll| 

BJchardC. Hnllgren 

Toi ll» jso* uilli *omr> connuti* n>s^ltnvr A wic- ol 

aacaV buB nic<(ac« cc.-ac-i aK»r>a *w C»»^*«y ol 5n 

eompjKt'f CiA^ililM* Many h>ly BM'Cd MKlkV ram.vr 

propcb rOmipg novm ol uiu rr.uv.'cr iitnn:iii. .ir.scsj -w 
<Mnnl oynvo^nicn Dolondtiuchp'ciocis. and canHOilng 4 video 
Ultfbiick detfea 

SftKlrjin Oui prlco S23.2S.Sovo$1.2S 

and ea>n 2 bonus polnls. 

TBSaO For Kids from 8 to B0 Vol I 

Michael Zoblnski 

fiwyiiNu eau, lo lotlc-vr. and \«<t olldcnya 8ut*lfl ':i 
i»>jnnit»o TRSftO prtO'*""'!"'" ol any eoo. nupwiii'/ 
yOriWWia NO fcposM' booacio" r. rocOuo Sane irtrurfci 
.«,3 - »* Aa or c«. f*hU>ndCo*«4bl C»W >*» yW IK ty 
eegfi wnano co-* -»-r e< o«rari a« otcowaoo yow » ty «wt/ 
iitin-r.n-i Far 5>alB(n 80. too. «C0U1C 
Sarnn Our P*ico S 19,85. Save $1 

and earn 1 bonus point. 

Using the Z 80 In Iho TRS-80 Elmor Poo 

!>oiwn* pnoo""«nin9 ihs X SO m 1RS-B0 i-uxNrv 
I^aqUiMM, looVcuig \o* ttep by ii-(i IMouot Z-80 «(iM«iutr 
iintln*tii.ctan!Mi«i I'w lie IRS d0 GnUdas Y"u in dv*Hii*a 
iniidiliwi lanquotX rnchnaiuia unit davolopli^i ilvm •. ■iwt» 
<wid piogiaiaiuoiy. fluilabV loi Mil niuity <ii iHiadiKlvry 
coiaw, Covata boiti TRSBO Motlnls I «nd III. 
Saw* Our nrlcn 627.90. Savo 91.40 

and oam 2 bonus poims 
TRS'80lntor(ac-inf|-. Book 1 Jonattion A. Titus. 

Cri(lalo|ihoiA. 

Titus. David G. Lnriwin. 

il yon nun: In aMy viui TRSBO to mtini ttinn wsi 

1t»r.lf'(l (*-*<'*! »ln. VOti l*«Ml ID *n«*r It-B Itnntlly 

«-«™vbc Hjiiii n*d l>o-*-**;^ cat lia m«l la-lc BASK 
hnctMn* moutan centinl A tima f ot i'w iftotHi '«iih i qcot 
■ii-liifiMni*>i|] ol command! In lavnl il BAS'- one midwny 
liniwrwi* llw Iwg'-inn onil Iho mlvancud 

liii^liiiiiiiiini.'l'iiilrtnir di-aiiilili 

Sam. Ouf pike 019.80. Save $1.05 

OOd cam 1 boot) * point 



Introduction to TRS-BO GtephlcB Don Inmari 

Or* loi it ma aO uwrai AetrpKilo tiiKjajciiMi n, lit? oases 
on craphcS ptOrjiainmnc oi Its IHG-00. usina Ojjftiis 61 
i>.im>Pr llm-u'ii *Miirv&4-»!haaco9foi>jjl* ^ioncraMis 
ard fc*ii tu ijionwUe It-tpa tutu; Spj c Jti'-*;!- «v| 
oiho- m&w at.i«eM iwws 

dniiuin' Presa Our prlco S18.9S.Snvc 51 
ondoarn 1 bonufl point. 




Rent-lime conirol with thti TRS B0 Ru»*ol Gonol 

Hatpi pan *>■) dairalop m laa^iaait* dau kmo<*o o< oomiM 
vrttani Hut at£ -,i I pjslei t.ii*u *<)i.v. youi-«i«and 

money. Vityis tut how lo :ominuniraT* with !ln cc-nitie' 
by <»iroiu tvypaii ncd vino irvo«lio«. itiicu*ia« »|p-p«' 
iiint.'B ard «xptaiiu »o« tooliinliiain 'i-nrinu <sl imp cIiikiii. 
wrliiisl Hiirt'i dii'.A iiilil kPflid In limn 

■Oui Price $27. Savo 01.45 
and eoan 2 bonus point s. 

Makinu the- Most ol Yeui TRSBO Cotoi Contputor 

Poior Vernoii 

WMI Irnlp you cmaia- uyo aiitr.hliiy visual display o. 
iiitoin ;i| ■(■» ginpho iiinloiciini) u°' no * Ardyoit i.ii"«iil»ui'ci' 
rl*ni *4l>i lonnii and muni 'lorn inn compuloi. Vou can H-ni 
«»ir*or is'oo/j^p pact* and i vaovTy ototh»rpic-ji*i"it "tici 
aiantlMii* ih* THU-ijO *io a worn orcceito'. launrvtl 
CiUiip4*. IVP-IP Inilructor. oamaa r*M<hine 
F<entice-Haii Our price $22.30. Savo 81.20 

and oom 2 bonus poinis 

Top-Down BASIC tor ^ho TRS BO Coloi Computor 

Km SkiCl 



I. ..-I. 
Coviiib 

|»|«IB" 

maMna 
(•mdabl 
Oil" ri 



Mlw la i*c«-jn 3A5iC miiMtiims Ifor-i in* lup iM-/m 
iDarinlsifuoito' oomaa. oofrinrloni and Mtucaiionaii 
i; tifnakig dowi* H '-"a" P'OJ^cr "«i> s'lb'Oubnys, 

iMoqittiim iiioi-HeniUv: yrt-ilng atoyiarni In » 

awnnsr. 

WcOnwIB Ouipiico 929.80. Savo SI. 6-0 

and oarn 2 bonus points 
o Campuiet Ptoflrpm, Vol I. 



How to Wfllv 
TRS 80 Ed 

Sum mil lainn all 
faul> of 'pis no gi 



Ed Faulk 
i|n\'iiloi;(iiii7i'- 



',.ii rn 



Out ptlco &29.B0. Save 51.60 
and oam 2 bonus points 



.pi- inchnlojup* *ot iimiiiai 

iiianiaa ho -cM tun- you mio b "supm 
INaemtf" but ock cUim v •"•! maVa you a b?Mr> 
piae/enieti ■* «•• oppti K* n«v>od* dBganev Obcuteea 
■l.inmrq. pispaialion for ceding, coding, letting. 
deob(wantBt£6n 
Pr'inr.;ltnil 



Oirprtce '.-"■"■ ?a'i Sqvo $1.4-0 

nr»d oiirn 2 bonus points' 



Commodore 64 



Commodore 64 User's Gukte 

H>||'» you am ii.iiioil in •omoutiini. **"i 
..:■■■:! a i.iini'.n.i beloia. Ctaai, d|d|> r-\ - 
P'oiUii an maighi inin itic BASIC Innaungo j 
p.ji tin madinw to a myiiad o-t uwi. f« 



I yiiu up nr vat 
id M.t,liut*rjP9 
a r iw you ".in 
Iho 10 nliitiKl. 



twrvaa. with mxio* advanot-J eaag«afnau«o t*ciio«it and 
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COMPUTER 
TRAINING 
COURSES 



Enrolments are now 
being accepted for 
educational micro- 
computer operating 
courses 

DAY or EVENING 

Courses 

available 

Tuition includes:- 

IrUroduction to computing 

and the operation of 

normal business systems 

on micro-computers 

(i.e. debtors, creditors, 

payroll, stock control, 

private ledger) 



No previous 

computer experience 

is necessary 



This is an excellent 

comprehensive course for 

persons contemplating 

purchasing a micro 

computer for business 

purposes — staff training 

— or employment seekers 

wishing to extend their job 

opportunities. 

All classes restricted 
to 8 persons only. 

For further details and 
enrolments 



Phone 
AUCKLAND 31-547 

THE 

COMPUTER 

SCHOOL 
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Sweet 16: 
dream and 
reality 
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BY PIP FORER 



The farm animals in George 
Orwell's "Animal Farm", looking to 
lind a simple rule to judge creatures, 
came up with "Two legs bad, four 
legs flood". Th* equivalent in 
microcomouting circles might be, 
"eight bits good, 16 bits better". 

Generally people seom to feel that 
16 bit computers are inherently 
faster, bigger, more powerful and 
more desirable. Ara they all of these 
things, or is that belief all pan of 
what has been best described as the 
conspicuous computing syndromD? 
If 1 6-bit machines are so great and 
getting cheaper wtiat do 16-bits 
offer to informal Inon-business) 
users as their prioes drop? After all 
the first 16-bit homo computers are 
already around in the form of the 
Texas 99/a. Will more ambitious 
16-bitters supercharge the home 
machine dramatically? 

In general, there is only one thing 
yOu Can rely on 1 6-bit machines for: 
greater direct memory addressing 
space. There ore often lots of other 
things in addition to this - but ihere 
are also pitfalls. One reason lor this 
is that there are various kinds of 
16 hit machines. 

Lei us look quickly al four well- 
known chips used as processors in 
such machines. Fuller reviews of 
these and others can be found in the 
April "Byte" or in "16-Bit 
Microprocessors by Titus and Titus" 
(Blacksburg Publications). These 
four are the 8089 and 8086 (boih 
from Intel) the Motorola 68000 and 
the National 16032. All of these 
chips have been labelled as 16-bit, 
yet the ranqe of performance 



between them is probably greater 
than between the least powerful of 
these Ithe 8088) nnd many 8-bit 
processors. 

The reason is that each chip offers 
different facilities in two key areas: 
the data bus (the highway sending 
values around within the machine},. 
and the number and type of 
addressing and other registers 
available. (Registers are the usually 
locationless inner sanctum of the 
computer, containing information on. 
currently actioneri instructions. 

Basically, the more bits in these 
components, and the more registers 
in general, the greater the memory 
range and the faster and more 
flexible the operations that can be 
carried out. For instance, look at a 
typical 8-bil micro that wants to take 
a value from somewhere in memory 

and do something with it. It has an 
8-bit wide daia bus, so that only one 
byte can be moved at a time. It 

typically uses a two-byte address 
range 1= 16 bits in total, giving 64K 
addressable RAM* and it has to take 
double-time in expressing this range 
since all its registers and its data bus 
have only 8 bits. With only five 
registers in all something like the 

6502 chip frequency has lo do a lot 
of shuffling to get things done. 

The 16-bit chips (jet round these 
problems. 

Sixteen-bit chips tend to have more 
registers (although not strictly 
rotated to being 16-bit chips). 
However, some have moro than 
others. Mori have 1 6-bit data buses, 
but some have only 8-bit ones. The 
best-known of thes-c is the 8088 
chip used in the IBM PC, the DEC 
Rainbow, the Sinus, and the 
Panasonic J83000. This has an 
inherently greater memory range and 
more powerful assembler instruction 
set (which is based on 1 6-bit rather 
than 8-bil opcodes!, but liie 8-bit 
bus means a lot of double -shuffling 
goes on whenever anything goes 
along the bus. Its faster sister, the 
8086, is "true" 16 bit with a 16-bit 
bus. With a 20-bit address code, the 
8088 and 8086 can both address a 
megabyte of memory. 

The 6800 and 16032 both leature 
1 G-bit data buses but also have more 
registers, many of which are up to 
32 bits long, (see table!. With a data 



CHIP PRODUCEF 


It AM 

ADDRESS 

RANGE 


Dm 
Bus 


No. 01 


Maximum 
BHi 


Mir> 
Bits 




808H Iniul 
8086 liiol 
C80OG MOUTQ 8 
'6032 .\tii i>ii.ii 
Semiconductor 


tub 

' Mb 

I6X1!i 
IfiMc 


a 

16 
1G 
16 


H 
14 
19 
16 


1G 

16 
32 
32 


IS 

16 
16 
IS 





IWS & BYTES Ocic-Hoi 1 983 - 33 



16-BIT 

register handling 24 significant bits 
the 16032 and 68000 directly 
address 16 megabytes RAM. While 
an 8088-based machine running 
BASIC may be 30% faster than 
some 8-bit machines the other chips 
(partly due to later development on 
superior technology) represent a 
significant step-up again. 

What do the 16-bit business/ 
personal machines at present around 
tell us about what a 16-bit budget 
computer might look like? Very little. 
It is to be hoped most of these 
machines use 16-bit technology to 
get larger memory sizes so that they 
can upgrade the largest problems 
they can deal with (a bigger 
spreadsheet for instance!. 

However, in the rush to market 

many early units used software not 
optimised for 16-bit operation but 
simply translated ovar from 8-bit 
versions, (hence slow BASIC'S 

among other faults). Some of thai 
software is not even designed to use 
the full memory range available. 
Furthermore, faced by the awesome 
possibility of 51 2K or at megabyte to 
romp in, the systems confronting the 
users have become more like a 
mainframe than 8-bil machines. 
They are powerful but unfriendly (or 
the new user. 

The most clear instance of this is 

with operating systems. II you run an 
Apple or Specirum or BBC you may 
ask, "What is that?" Essentially, it is 
what comes up when you turn on. It 
lets you list files and so on and is 
very simple- 
Aiming at a more demanding 
market the two most used 16-bit 
machines operating systems, 
CPM-86 and MS-DOS. offer much 



more but are as friendly (and 
entwining) as anacondas. 

Furthermore, these systems are 
loaded from disk, as are all their 
languages. That takes up RAM. A 
128K notional machine suddenly 
shrinks to less than half that size 
once BASIC and the operating 
system go in. All a bit rough round 
the edges for users with a different 
pattern of man*'machine interaction 
(like home users, hobbyists and 
educational programmers) who are 
weaned on ROM-based BASIC and 
operating systems. I think (and I 
certainly hope) that the operating 
environment for non-business users 
has vet to emerge, although the 
supporters of metaphor- oriented 
approaches such as Smalltalk and 

Lisa may be pointing the way ahead. 



Business: 
Software for 
boring things 



The fundamental dilference 
between business and home.' 
education users is that most current 
business software aimed at micro 
users (typically single-user, small 
businesses) coes boring things 
needing a lot of memory but little 
speed. Mailing lists and small data 
bases are a case in point. Sixteen 
bits are just a passport to the 
memory needed. The non-business 
market wants a host of different 
options, most of which involve 
graphics which are heavy on 
memory, processing and speed 
needs. The best advances here will 
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involve the faster 16-bit chips and 
will be heavily software determined. 

Hero is a list of heady predictions 
to stir some debate. Fust, the early 
and cheaper 16-bit nonbusiness 
machines will not initially improve 
graphics resolution significantly. 
This will be because c-f monitor-cost 
constraints and [if still using 
television as a monitior option) the 
constraints of domestic television 
standards. The slower 16-bit chips 
could, in any case, not offer the 
speed for enormously finer detail in 
last animation. 

Rather, the extra memory will be 
used to allow elimination of much 
disk loading and the simultaneous 
handling of different aspects of 
task. The extra memory will be 
capitalised on to act as a "fast disk" 
and allow instantaneous movemeni 
between components ol tasks 
Existing 8-bit machines already do 

this with ROMs and paged memory 
The 16-bit machines initially will just 
extend this and make it all neater and 
more standardised. 
Second. 16-bit home machines 

will appear and dominate the market 
only when disk prices tumble and 
capacity rises. When we have 
512K RAM home machine (and it is 
only at these sizes that slower 
16-bits really start to show their 
talents) a 160K disk drivo is pretty 
miserable . . . and its load speed will 
seem funereal. The standard 8-bi: 
machine has worked with a typical 
disk to RAM storage ratio of at least 
3:1 and often far higher. A half- 
megabyte machine needs 1 .5 
megabytes of disk to meet the same. 
Criteria, The top 5% in floppy on sato 
in New Zealand at present scrapes 
towards this with 1.2 megabytes. 
The new machines will need new 
disk technology: either cartridge 
hard disks or laser -read disks. 

Third, the software base for 
16-bit machine has yet to be 
produced for the home end of the 
market, apart from the IBM PC stable 
which is based on the low end of the 
16-bit spectrum. In non-business 
uses, the buyer wants an exciting 
and entertaining product. It will be 
some time before the newer chips 
attract the market base for thai 
software to be economically worth 
producing. It will take a significant! 
cheap product from a major supplf* 
who can guarantee large sales to 
that software authored, and it will 
that software and that guaranty 

which will determine if the new 

workhorses turn out to be Japanese! 
American, or European. 

Turn. to page 60 
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Our little lady is one of the hardest workers in the computer of lice 
environment. 

She's the 80 DT, a cost effective, high performance density Graphic Dot Matrix 
Printer of exceptionally compact and lightweight design. 

With a prinl rate of 80 GPS, easy operation and cassette cartridge ribbon this 
lady stands out in any 



company. 
She's AMUST. 

And as you might 
expect, her vital statistics are 
the stuff thai centerfolds are 
made of. 

For further details and 
a copy of our full colour pin- 
up contact: 

AWA Branches: 

AWA Wellington. Phone 

375-069 

AWA Auckland. Phone 

760-129 

AWA Christchurch. Phone 

890449 



Interface: 

Centronics 

RS-232c (oplioiii 

IEEE 4HH [option) 




little 

but its AMUST 

AWA DATA SYSTEMS ~80 DT 
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.nguage 
me key to 
consciousness 

By JOHN DURHAM 

Much has been made of the ability 
of computers to do large amounts of 
difficult or tedious calculation in a 
fraction of the time that it would take 
a human being. Indeed, ihe average 
computer, once ii is told what lo do. 
seems an extremely capable device 
able in many cases to replace liuinan 

labour completely, wo hope so that 
the human being con go on to 
perform more useful or meaningful 
work. 

Despite the lact that computers 
seem to do these jobs so well, and 
even ihough many of these same 
machines can now out play a grand 
master at chess (lo quote a common 
example!, most people generally 
agree that computers display no 
signs of what we call real 
intelligence. On the other hand, most 

people arc only too aware that if 

computers are capable of 

intelligence, then we are 

approaching the day of the 

-tonomously intelligent machine as 

as technology can bring us lo it. 

th nil these things being almost 

3rs of general knowledge in 

.je enlightened times, it seems 

odd that in spite of such knowledge 

our under standing of the nature of 

intelligence itself, or what makes up 

a conscious being is mostly 

fragmentary and poorly developed. 

Since the question ol "what is 

intelligence?" and "how could a 

computer become conscious of 

itself?" have subtly influenced my 

programming work over the lasl few 

years. I have taken the* chance to 

record a few observations by way of 
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"intelligent" human hrain with the 
"imbecillic" m crocomputer. 
The fundamental diflerence 

between ihe operation of the human 
brain and the operation of a 
computer is trut the human brain has 

a vastly geater number of 
processing units working together at 
the same time than does a computer, 
which usually Duly has one central, 
or microprocessor. The difference is 
what gives rise to the brain's 
superior flexibility and reasoning 
power, since it has the facility to 
process its information 

simultaneously through thousands 
of channels, while a computer must 
do so one item at a time. 

The prime factor in the evolution of 

consciousness is language, Human 
languages mav contain millions o1 
unique and individual wards, while 
even the most sophisticated 
computer languages can cope with 
only a few hunJred words. An entity 
can become fully aware of itself only 
when it. is able to express its 
awareness in some recognisable 
form ol language, both to itself and 

toothers. 

Human beinys make conscious 

decisions by using the rules ol logic 
(or syntax) upon which their 
language is based to work out what 
lo do in a new ar complex situation. 
Computers, on the other hand, 
execute a scries of tests and 
comparisons h order to decide 
which operations to perform. 

A computer having the same 
number ol microprocessors as there 

are processing units in the brain, and 
having a language based on human 
communication laws and concepts 
would be vastly superior in both 
processing nnd reasoning power to 
any mainframe computer or any 
living human being. 

An intelligent computer may never 
have to take or pass the Turing test 
(where a human converses with 
another human and a computer over 



cwo terminals, and has to determine 

which one is the real computer I, 
because its intelligence is likely to be 
unclouded by human values or 
prejudices, and would be on 
intelligence of a type distinctly 
different Irom that of a human being. 
The Turing test would be rendered 
invalid by such an entity, since it Is 
based on the precept .that a 
computer to be intelligent must bo 
human like in its thinking. 

From the above observations, it is 
possible to deduce "hat such a 
computer would have a struct. in- 
cased on a large number of snuill 
microprocessor operated units, each 

semi-independent, but each 
designed to perform a task which is a 
particular part of a whole system. 
The processing power of the whole 
system would not be dependent on 
the size of these units, but rather on 
tlio number of them, and the extent 
of their specialisation. 

As shown in figure 1, the systom 
would be arranged in a series of 

communicating interfaces, each 

having a unique function, each able 
to do some processing ol its own 
data before passing it on to the nexi 
unit for actioning. Each unit is shown 
as a block named according to its 
function, and each nlock would 
contain one or more microprocessors 
suited to Hie job to be performed. 
There follows a brief description of 
each block In the diagram, showing 
how its function relates to the whole 
system. 

Monitor: This would be an casol- 
type monitor with addressable 
pixels, separate video memories lor 
graphics and ASCII or other 
alphabetic characters, able lo store 

shapes and move them 

independently of each other. It 
would be able to receive characters 
from the keyboard or the master 
control interface, displaying each as 
required, and send any screen of 
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J HALF PRICE APPLE II COMPUTERS ~~ 

Pre-owned Apple II plus computers with 

disk drive and green screen, complete 

with 90 day warranty 

I From $2400 
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either graphics or ASCII to the line 
printer. 

Keyboard: A complete micro- 
computer keyboard with operating- 
system on ROM, direct parallel link \o 
the monitor, and to the master 
control interface from which it can 
receive or send data or instructions 
to the rest of the system as required. 
The keyboard could also support 
cassette or disk interlacing, such as 
are commonly found on 

microcomputers today, for Hie 
purpose of running programs 
without contact with the main 

system. 

Mathematics: A microcomputer 
without screen or keyboard 
dedicated to mathematical problem 
solving. It would have a ROM 
operating system plus about 48K of 
RAM for the purpose, and would 
receive its instructions from and 
send its answers lo the master 
control interface. 

Printer: Consists of a micro 
processor-controlled memory bufFer 
cofineded to a standard line printer. 
It would be able lo communicate on 
n piiority basis with both the monitor 

and the master control interface, 

absorbing the characters to he 
printed, and freeing both devices to 
go on operating while a printout is 
produced. 

Audio interpreter: A inicro- 
compuier whose sole job is to 
translate sounds received through a 
microphone into meaninglul words, 
and send them to the master control 
interface for action ing. II would most 
often be tuned to the voice of one 
operator, and recognise a set of key 
words spoken by the operator when 
requested. 
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[language 

Visual interpreter: Televisron- 
based, shape-recognition system, 
able to discern and recognise 
common shapes mi its environment, 
and send the information to the 
master control interface. 

Speech output: A microcomputer 
designed to receive lexi from the 
master control interlace and 
translate it into phonetic speech. 

Information storage: A large store 
of non-critical information and 
programs on disk or in bubble 
memory devices, hawing the ability 
to place any desired information 
directly into the memory of the 
master control interface while the 
interlace may be performing other 
functions. 

Outside communications: A 
microprocossor controlled buffer for 
sending, receiving and absorbing 
messages passed between an 
RS232 interface end the master 

control inter face. It would be 

programmed to deal with all 

communication protocols required, 
and free the master control interface 



language control - -"j language 

: \ 

I language Jarguagej 

In the September issuo ol Has A Byres, this 

(luyuir* incorrectly was pr mod with iiiiolhcf 
at field . 

as much as possible while 
communicating with outside 

computers. 

Language control: A highly 
specialised microcomputer capable 
of using and interpreting the 
syntactical rules and requirements of 
a very large language, so as to break 
down real sentences into meaningful 
words for interpretation, and use the 
same rules to compose meaningful 
replies to questions asked, This unit 
does not actually contain the 
language, hut communicates with a 
cluster of associated computers 
which contain the stores of words 
and word types from which the 
language is formed. II forms the 
language source lor the master 
control interface. 

Language; One of a group of 
microcomputers dedicated to 
recognising, looking up or providing 
words or spellings requested by the 
language control unit. Members of 
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you worit 
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the group could be divided up as best 
suits thn syntactical ruins of ihn 

language into- groups like "nouns", 
"verbs", "adverbs", "adjectives", 

"prefixes and sullixes". etc. 

Master control interface: A 

microcomputer containing the 
current operating program for the 
system. It has the job of running the 
program and making use of all the 
other interfaces to best produce the 
desired result. In advanced systems, 
this would involve all the relative 
value judgments to be placed on 

information arriving fnom outside the 

system, and would contain the 
fundamental instructions or precepts 
of the program to be run. 

Mechanical peripheral: A 

microcomputer controlled system for 
manipulating mechanical hydraulic or 
electrical arms, tools, machinery or 
objects within the computer's 
environment. It would also include 
such devices as a powex trolley or 
other means for transporting the 
computer from place to place. 

EPROM burner: At certain times, 
the computer may determine that it 
requires expansion, and may requost 
that EPROM's be provided for 
burning new information into. Such 
information may be in the form of 
language expansion or the addition 
of new programming or better 
interfaces. At such times, a new 
board or chip would bo added to the 
existing machine by the user. 

It is not loo difficult to picture (us; 
what sort of thing the computer 
would be If it wore constructed nlong 
the lines of the one described here. 
Development of the language lor 
running the system would be a slow 
and difficult process, taking years to 
complete in the hands of very skilled 
and patient people, while producing 
the hardware would be quite a task 

to begin with. 

In spite of the difficulties involved, 
this type of machine will one day be 
built and programmed. and 
eventually even miniaturised to the 
stage that possibly one day it may 
even apply for the same job as you, 
and join you in the waiting room. 

Hardware and software 

developments of this nature are 
being investigated l>y Modoc 
Instruments Ltd. 

Anyone wishing to enquire or 

become involved in this type of 
development should contact me at 
Model Instruments Ltd, 16 Hudson 

Ave. Upper Hutt. 

Articles on artificial intelligent^ 

will be printed in BITS & BYTES from 
time to time. Our first contribution on 
the subject puts forward some 
interesting views on consciousness. 
Others intarestod in contributing 
articles on the subject should 
contact the editor. 
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It Is of Interest that IBM has recently announced a holographic 
scanner that identifies bar codes from diverse angles. The scanner on 
the IBM 3680 point of sale system uses a three-dimensional pattern of 
laser beams that wrap around the products searching for their product 
codes. 

Bar coding is generally thought of as a computer input for 
supermarket check-outs and other points oi safe. 

But it has 3.1 application to personal computing, especially hand- 
helds. MIKE THOMSON reports hero on his machine's optical wand, or 
bar-code reader. 



Bar code 
and wand 
beat 
keying in 



For a Hewlett Packard 41 C 
calculator one of tho interesting 
accessories is the 821 53A oplical 
wand. This finger-held device plugs 
into one of the interfacing slots at 
tho head of the 41 C- 

The wand is an input- only device. 
It is designed to read rows of printed 
bar code. You scan the code holding 
the wand much as you would a 
pencil. The waid reads ihe primed 
bars, which represent binary code. 
The narrow bars, zero, and the thick 
ones, one. 

Scanning inputs data and 

programs into ihe 41C in a quick' 

oasy, and inexpensive way. For 

instance, all o ; the 41 C programs 

available Iram the Hewlett Packard 
Corvallis Library (and there arc 
thousands of them} come wiih the 
complete listing in bar code, photo- 
copied on shee:s of standard writing 
paper. A number of books are being 
published with the programs printed 
in bar code and incorporated wiih the 
text. This makes for easy and 
accurate loading. 

Most of the >ar code published is 
made on a computer system 
incorporating 9 photo typesetter, 

although you can make ii by hand fas 

I did for the sirip ihai reads 'BITS 
AND BYTES'). With HP's latest 
printer, X function module, and 1L 



circuil you can generate your own. 
However, it is possible to embark on 
a number of interesting projects 
using nothing more than simple, 
stick-on printed labels. 

Hewlett Packard supplies with the 
wand, some self-adhosivo bar code 
labels. Every function available on a 
standard 4ICand its primer and card 
reader, besides the decimal numbers 
to 65, are represented in bar code 
on a printed sticker. 

Using these stickers il is a very 
easy manor to make up a moderate 
length program listing. 

Write the program first, and then 
stick tho appropriate label in a row or 
vertical list. You can photO-COpy this 
list, send it to a friend, or store it in a 
binder. IA lip: If you slick the labels 
on glossy paper they will peel off 
easily for reuse. ) 

To use your listing just scan ihe 
labels one by one in order of 
execution. The program will be 
quickly loaded into the 41 C, quicker 
by several magnitudes over keying it 
in. 

Speed in programming can also be 
taken advantage of by using a 
printed keyboard to enter programs 
(H.P. supplies this with tho wandl. 



Microbee Programs 

BEEMON: Hex code monitor fcr 
the Microbee. Updated versions 
$25.00 with instructions. 

RELOCATE: Machine code 
program retocators for Microbee. 
TRS-80, System 80. Full 
instructions $19.00 

Contact: J. Durham, 16 Hudson Ave, 
Upper Hutt, Phone Wellington 286-786 
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YOU'VE READ TVE REVIEWS (BO'S A BYTES SEP T 83|. NOW CALL ON US FOR THE FULL STOfl* 

ON COLOUR GENIE S VZ200. WE HAVE FULL HARDWARE DETAILS A RAPIDLY EXPANDING 

SGFTVWt RANGE AND EXPERIENCE K> HELP IHE BEGINNER AND THE EXTERT 

SYSTEM 80.TRS80 OWNERS - IF YOU AREN'T TEMPTED TO TRADE TO "TiE FULLY EXPANDED 

F EATURES OF THE GENIE, WE STILL OFFER MEMORY. SPEED SOUND & COLOUR (JENSQN I 

PARR) AND CUSTOM MODS FOR YOUR S80 

WE ARE COMPUTER ENGINEERS, AS WELL AS DEALERS 
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An example of hand-made type 7, alpha-replace bars that, when scanned by the HP82153A optical 
wand connected lo the HP41C, will display "BITS & BYTES". 



ihe line 'XEO 
requires 



An example is 
PROMPT'. This 

keystrokes 10 enter, but with the 
wand a scan over a short bar takes 
but a moment. 

Useful as the 821 53A wand is for 
program and data input, it's the other 
things you can do that enhance your 
hand-held 41 C to do something that 
full-blown computers might just lind 
a bit difficult. I recently saw an Apple 

Lisa computer in action. The 

operator could tun a program 
without touching the keyboard bv 
moving a switch around that 
controlled the cursor arrow which he 
pointed at an ideogram of what he 
wanted. 



I thought this was clever and a 
grand idea. It's very easy for people 
to be intimidated by keyboards and 
to destroy data and programs by. 
"mucking about wilh the keys". 

In issue No. 5 of Bits & Bytes I 

described an application that I use a 
41 C for almost every hour of a 
working week. I thought about 
making it user friendly and 
independent of Ihe keyboard. 

My program works like this. A 
prompt "item" asks for the input of 
a number corresaonding to the item I 
want, 

This is followed by an input 
prompt, "how many", to which I 
give a number that represents the 
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quantity I want of that item. 

This continues tiM I call a total 
which g»ves items, quantity, and 
cost. 

Using the stickers which have bars 
representing decimal numbers from 
to 65. 1 started with the code for 2. 
placing this sticker beside an 
ideogram of a camera (in my program 
2 represented earner a-hoursj. 

I mounted similarly all the items 
(rom 2 to 27 which made up my item 
list, i then mounted a paper bar- 
coded calculator key-pad (or ihe 
input of quantity numbers. I also 
changed the program to allow the 
wand to control the 41 C and 
operation. 

Running ihe program is now 
simple. The first prompt asks for the 

item. All the; operator has to do is a 
quick scan over the bar code beside 
the ideogram that represents the 
relevant item. This puts the value of 
the decimal coded number Into the 
display and register 1 , 

A scan of 'run' and the 41C asks. 
"How many." The operator scans 

the appropriate bars on the 

calculator pad and run again. He 
continues this way until he has input 
all, and then scans 'Total'. After a 
few minutes the 41C turns off; 
everything is run from the wand. 
Nobody touches anylhing but the 
wand. 

Another application la to emulate 
the universal product code such as 
you find on grocery packets. You 




Bar codes, ideograms, and tables laid out together lo illustrate how 

they might be used. 
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A minil.ii or people AT« li.'CCMliriR 
concerned about the Dvci-rplinnci* 
upon cocp.mitii In undent wcupono 
nyntciia. 

An at(\.iiUf.allOn Irai Wen ToriU'it 
to coll ret lorornation, educate the 
publfc and rnnpaign for i*i»i vj»s 
tc icsolvo thit, worlit'ft problenq. 

II you would like 10 be kopl 
lTiiomoil oj He activities, or would 
1 Ikn to beco-10 lnvokvod yourooll , 
1 1 MBA contact: 

Coc|>utcr Prof osslonais tor the 

Prevention ol Nuclear Uar, 

C/- Paul Bleleaki. BUI, 

TE ABCOiA. 
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could have up to 62 items coded 

individually with a bat-code slicker. 
The price of each item in the register 
corresponding to the code number 
on that item. 

A small program might be lo take 
each item, scan the bars and then 
l he next, and so on. Each time you 
scan the bars the 41 C adds the value 
in the register corresponding to the 



number represented by the bars you 
havg just scanned and adds it to a 
total in register 0. When you want 
the total, call up register 0. 

It makes dispensing nnd charging 
up 60 different sizes of "Thrupple 
Wuts", or what have you, a dream. 

The wnnd is capable of a grea: deal 
more than I have described here. 
Some important features are letting 
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you know you have scanned 
correctly, testing the code tor 
correctness, and best of all, keeping 
track of where you are while you're 
scanning pages o' code. 

I can only regret that all computers 
cannot be loaded with software as 
easily from such a cheap medium as 
printed or photo-copied listings. 




Mike Thomson scans a bar code from a book; he is loading a program 

into the 41 C. 




COMPUTER USERS 
5 V FLOPPY DISCS 

SINGLE SIDE, DOUBLE DENSITY 5yr GUARANTEE 
ACCUTRAK.MADEINUSA $^f% Qf\ 

PRICE ONLY OaiOU 

PER BOX PLUS S1 .50 postage and handling 

SEND NOW FOR THE BEST DEAL IN NZ ON 
FLOPPY DISCS SV*" FLOPPY DISCS 



5<A 



ORDER FORM: SEND TO 

ADDRESS 

Please Send 

Boxes of Accutrak Discs at $52.80 PLUS $1.50 - $54.30 per box 

I understand this lo have a 5yr guarantee, and il nol salisfiDd "HI return Hie 
Discs lot a lull refund within v days. 

Post Now. Enclose cheque to Mirage Wholesalers Ltd. 

PO Box 47-284, Ponsonby. Auckland, 

8 Murdock Rd, Grey Lynn, Auckland. Ph 762-725 
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A program listing using sell- 
adhesive labels that are supplied 
with the wand. 
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CALL 
routines 
save time 

By BRIAN D. STRONG 

"What," you may ask, "should 
I call my Apple?" Frankly I don't 
care. Ther« are times I've called 
my own system some premy 
horrible things, but thai has 
noihing to do with the lype of call 
I have in mind. 

When vou take your first 

confused steps into programming 
you'll start looking more closely at 
other program listings. Among the 
terms used you may come across 
something named CALL occurring 
after a line number. For example: 
100 CALL -198. Then there may 

be others, with no indication as to 
what they do. Mavhn you've seen 
them but haven't dared to try 
them out In case smoke comes 
gushing out through your 
keyboard. 

Using CALL gives you access 
to machine-language routines 
Iniachrne language gives me a 
headache, too, but this is 
oninlessl. Hidden already in your 
machine's mBmory are routines 
that can save you a lot of time and 
memory space when writing a 
program. 

Programs written in BASIC can 
use a lot of memory, so the more 
working space you can save, the 
more you can pack in. 
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Suppose you had a situation 
where you warned the be'i to ring, 
then the program to wait until the 
user pressed ana tier key. There 
are several ways to write this, but 
CALL -676 is the shortest. 

Another exampe. When the 
user enters incorect data you 
want the screen to switch to 
inverse video, a message to print 
out, the boll to ring as an 
attention-getting dsvice, then the 
program to wait until a key is 
pushed belore proceeding. That 
part of the program could look 
something like this; 

100 |FD <> 23 THEM GOTO 200 

200 CALL -38d 

210 CALL G7G 

220 PRINT "IMCORfiFCT DATA. PRESS 
KEY TO CONTINUE" 

I here would, of course, be 
more detail in the program than 
that, but you shoulJ have the idea 
how a CALL can be used by now. 

Now for the pay off for sticking 
this far with me. Here is a list of 
CALLS I assembled from a variety 
of sources, including the manuals, 
over a period of soverol months. 
Try them out in your programs and 
speed things tip a bit. 



CALL FUNCTION 

1 9fl Ring bell 

1216 Set Gfl mode 

-1223 Sfit text 

-6?6 Utim but) and won for any key 

-715 Wail lor any k«y 

33fi Scratch BASIC program 

151 Soil rosoi to Monitor 

■1057 Soi.nrt bell 

•958 Clear screon liorn «u'SOi in 

bottom 
868 Clear line Irom cmsor to right 
922 una lueti Imovo nogu up one lino I 
-912 Scull up one line 
38«3 Sei invorso video mode 
380 Resume NORMAL Iron. FLASH or 

INVERSE 

307 Save on 10 rape 

•259 Load from tape 

756 Wait lor keypress 

•856 Wail looji 

-926 Carnage: roiurn 

900 CSC funclions 

990 Perform VTAB 

t 205 Sul iwimal window 

1216 Sni flranhicK screen 

1 223 Sol text screen 

• I 998 Clear graphics screen 

1321 Display rcaisw 

Some of you may have oihei 
handy CALL routines that can be 
added to the list. 

For users of other types of 
computers. those machine 
language routines are (or the 
Apple only. 
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FLOPPY DISKS $ 7.45 

High Quality CCorlfril DatttVSW* DISKS - GUARANTEE I) ERROR FREE 
Orders Dispatched by Courier Stunc Day 

Mil 1 AHI.IiSI StiPPI ■■ US "I IKS XII SOI |\\ AIM III At STKAI.IA. 

Ph 817-4372 or Write P.O. Box 60-152 Aiuk. 7. 

(Intersil) 01 WO 01 liniililv-'hlril 01 XII Imikm W" lllsfcN 

PtnwCAI I fin low KM I'KH is 

Guaranteed Wv'> Grmte C'tO Computet. CatAVtie*, S/.V$«n?A. (by nit 




Minput-ez , 



THE ERGONOMIC SOLUTION 

$2 



Nock 4 back Iwislmg lo 
view documents is 
virtuollypliwin.'ilod. 



Operator enjoy: 
comloitable posluro 



Detached Keyboard ai 
cQ-irecl^oyinejlieight. 




Screen at eyo level. 



Screen lace is vertical 
'educing lel'c-clions 



Hoighi & anyle ol ptalloim 
nixy be ari)us!ed to siM 
,'.ii.au& V DU.'S. 
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AS AN OPTION 

CONVERT YOUR ' m 

EXISTING DESK INTO AN ERGONOMIC WORK STATION 



MALAWI EQUIPMENT 

SERVICES LIMITED 

P.O. Box 2344 Auckland Telephone 399-68 7 
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iMC is Iho wood's l"isl l(UQ mulli-»ysld(n computet, now 
released in HI fi has MK or BAM o«pandobie lo 256K and 
no flwd HOM fi expansion j«o-3 a id ore systems- sioi 

Iho 640-S >s supplied win FOX-DOS. on Apple wort ai'lti 

, ; ■■■ ,!<■ ;-.,-.:.■ i-,. . -h:: ft*! ;' m " J in.:r>,-,»<]h.>;<!M* ■ 
a 240 cod lo eroDlo it 'o \r CP-M and 4Q c 6C cchimn 
cHtpiay Lonouogos currently ovonaolo irtcude IOP1H 
i'ASCAl , IORTRAN . APPIF SOFT. IOGO OTcOlrW 5«lCT CHIOS 
will soon bo available 

STANDARD FEATURES FOR $4495 

• MK RAM (oypondoble fo 266K) • Sooaiale nurnencs Dad 

• ?5 single k&y comma rdj •• Mul'l-system capability. • Iwo 



slimline disc drtvo* • Disc cn\e jiterface card. • 12'' Gteon 
screen • ZflO card and fiQ coiu-nn cotd. • rVannosmam 
Tally do' matrix prnlor and printe f caid 

OPTIONAL EXTRAS: 

•192e->oGiu«)ncoaJ •RS232card •ponofci corfl 
•Joys-idcs •GraancsPods. •WmcfioWoi hard difics. "Colour 

monilo', -Dol main* prime's •Doisvwrteoi prnum 

SPECIAL OFFER - FREE SOFTWARE 

(With Complete System Only) 

OebtOfS system wtln Invoicing copaolllly and solos analysis 
Word Processing System 



WE ARE AGENTS FOR MOST OTHER MAKES & MODELS FROM HOME COMPUTERS TO 
SOPHISTICATED BUSINESS DATA PROCESSORS 








OPEN All DAY 

SATURDAY 9 AM '5 PM. 



415 Ekminion Rd. 

MLEdm 

Awkknd. 
New Zealand. 
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AGINTSFOR: - COWH.lAMflOA. IMC,5ORD,00C, ATMI.SINClAIP.COMMODOlfE. NOBTHSTAB tTC, 



A HOME COMPUTER FOR 
LESS THAN $£QQ 

THE AMAZING 

COMX35 

3 MONTH FULL GUARANTEE PlUS 3 MONTHS 
50%VARRANTV<3ETAI15 FROM DEALER) 

GREAT FOR EDUCATION, GAMES, SMAl 
BUSINESS AND HOME ACCOUNTING. 

It's m scout flic COMX 3S 15 ea&ly 'h? bes! value Home Computer available m 
New Zeaiaifl Wday ni onl/SSM.OO' Fully ouaianlaed 'o> tkrec inonihs plus an 

Mditiornl Itiiee mon Hi 50\i. warranty -otctusire to MICRO MART. COMX are 

niatitt by VAT IK. ;l - ei Soulh East Asia distributes lor slcH r , «awv<wiQi:s >r Me 
eJeghonic iwlii as Ma-.w, Sansw .inn Pioneer Compaci «■-« loiaiiy reliable. It 
hns many limns the memory cl slniia' priced compohlots and has been selecloJ 
aslheooniDUleilor olliciaiuse mscioois n Mainland Quia. 

IOW it rH(SE FEATUHES: 

• 3iK WM, 3?< u&er availaWu (cxpaic able IB WK) lull colon' plus 8 oclaves ol 
sound. • Compaci size, witl" p'oner typewriter keys, nol a soogy invmbriinc • 
16K HOW bulHn ircluliir, BASIC language • Plus so many 'ealures wa could (ill 
this (lag! 




$599 



ONLY $199 buys you the 
amazing 
LAMBDA 
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HOME COMPUTER _ 

<INCIUDIS POWER SUPPLY) 

ENJOY THE FUN AND 
EXCITEMENT Of HOME 
COMPUTING MADE AFFORDABLE 
FEATURES; 

2K */«morv • OWicroi C0*Ou< peck • Built-in Graphes. 
• 3 Oclave Music • Aula una Numoeting • 1 CK RAM Pac" 
Avotobhj • d? Key propoi fcuyaooid wtin rvwsltp kev» 




$199 



Compatible Accessories 
For Your IMC & Apple. 
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THE MAGIC MUSIC MAKER 

A genius musician board designed for use 

wlfti yuuf IMC. 

'Piano Function 'Playing Sound 

'Wuslc Composition 'Syccial Sound El'ects 
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COMPUTER AUTO 
DATA RECORDER 

CASSETTE) 







DISC DRIVE 
EXTRA CAPACITY 
DISC DRIVE UP 
TO 652 KB 



$165 




GRAPHICS BOARD $395 



LIGHT 
PEN 

$595 




415 Dominion Rd. MiEden, Auckland, 
New Zealand. 

PH. 600730 600 731 

rv™\yMDi nxr>Q lT^ A0|NTSfotfc-c0MX • l>M,D *' IMC • ,0, ' ' l * c • 

L/U'KlrUI Ll\0 LI U ATARI, SINCUIQ,COMMODOM, NCWTMSTAR ETC,. 
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Whoopsy! 

In the September edition of Bits 
and Bytes fha wrong program was 
printed under the following 
introduction. Our apologies to Ken 
Allen. 

A ZX81 enthusiast has come to 
our aid and will in future oversee this 
section for us. We hope to print more 



ZX81 programs and material. 
Contributions, suggestions, advice 
are welcome. Send them to "ZX81 
column,"' Bits & Bytes, Box 827, 
Christchurch. 
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the gadgets company 

sells 

SPECTRUM RAM UPGRADES 

WRtl'F 0« PHDNt FOR OUR FREE BROCHURE 

Bax 52-08 1, Auckland Pnone (362-260 



THE GADGETS COMPANY 

SELLS 

ZX SPECTRUM 

FREE SOFTWARE! 

With each 48K Spectium | $699| we Will glvo 

you MA2EMAN . WIZARDS WAttHIOR & THE 

KNIGHTS QUEST. Tot.rt valua: SM.65! 

SPECTRUM SOFTWARE 

WRttE '>* PHONE 'OR OI« fRFX- Lrtr*LOUUF. 

9ox 52-081 Auckland. Phone 862-280 
H 




A byte 
calculator 



Here's a ZX81 program that will 
tell you how many bytes are used by 
a line of program, and also allow the 
comparison of an alternative 
statement. I" is written by Ken Allen, 
of Wellington, and his son, Nicolas, 
on a 2X81 with 16K RAM, but it 

works equally well on IK, It can be 

modified provided no changes are 

made beforaline 100, and lines 2, 6, 
and 8 are entered exactly as shown. 

2 REM BYTES 

6 IF PEEK 16574 = 10 THEN GOTO 100 

S GOTO 200 

100 IF PEEK 06578+ PEEK 165751 <> 20 
THEM GOTO 200 

110 PRINT "LIME 10 USES"; PEEK 165?5 

+4; "BYTES." 

120 PRINT "Lir-JE 20 USES"; PEEK 1 16579 + 
PEEK 16575) -4; "BYTES." 

130 PRINT 

140 LIST 10 

150 STOP 

200 PRINT "ENTER LINES 10 AND 20. THEN 
RUN " 
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ALL TITLES FOR YOUfl ZX81 AND 
SPECTRUM NOW AVAILABLE 

FROM:- M|CR0 81 " 

P.O. BOX 80-075 AUCK. 7 
FREE LIST ON REQUEST. 



Magic square 
and a card 



game 



By KEITH PAINTIN 

Recently looking through a book of 
"magic number" games, I thought 
how readily thev lent themselves to 
being programmed into a small 
computer. 

I selected two, one the so-called 
magic square. The properties of this 
square are that adding the numbers 
horizontally, vertically, or diagonally 
always ends in the same sum, The 
computer version of this takes only 
seven lines and creates an infinite 

Reply to correspondent Trevor 
Watson. the only keyboard I know of (or 
the ZX81 available In Now Zealand is iho 
stick-on keyboard sold by Whitcoulls, ' 
However, from the content of your letter 
this is not what you require. I feel that' 
your best course of action is to order a 
keyboard from Britain. Of the many 
keyboards available I know of, the 
• I v troincs keyboard is excellent. Another 
keyboard you might consider is the Fuller 
keyboa rd, a voilable from: 

Fullor Micro Systems 

Tlio ZX Contio 

Swoothtj St'Oot 

Livoipool 2. 

Joysticks <*nt- normally priced around 
30 pounds, and I feel the best one is the 
AGF Joystick, which mimics the cursor 
keys. This is available from: AGF Hardware 

Depl. VCR 
26 Von Gough Place 

hliljl Ml U.,)|, 

Wosi SbBftox, Po22. GBY 

— Steven Crogg 

— v 
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variety of these squares depending 
on what seed number is input. It will 
even accept negative and decimal 
numbers. 

The second game is a well-known 
card game in which you select a 
number between one and 60 and are 
then shown six cards on which there 
are a series of numbers. You have to 
identify those cards which contain 



your number. The trick is that the 
cards (orm a binary system, 1 , 2, 4, 
B, 16 and 32. All you have to do is 
add these numbers together for ihe 
identified cards. The computer can, 
of course, do this very easily and 
doesn't make mistakes in its 

arithmetic, 

I think this area of ideas for 
programs is well worth exploring and 



I hope many other readers, will try to 
do others. 

Both programs were run on a 
ZX81 with 16K. but the first 
program takes only 242 bytes so will 
easily fit into 1 K, 

I have also run both programs in 
other BASIC'S with only slight 
modifications for the different string 
handling techniques. 



NRG rC SQUARES 



INPUT R NUMBER AND I UILL MRKE 

R MHGIC SQUARE 



5 LET R=B 

13 LET B=R+R 

13 LET C»B+B 

SB PRINT AT R+C..CODC " "; " T.NP 
uT R NUMBER RND X WILL MOKE R H 
P.CIC SQUARE" 

as INPUT X 

3B CL5 

3B PRINT RT R / R;X+7;RT R>BjX;P 

T R,C>X-*-fl;RT B i A;$C4.fl;RT B.D; X+«t; 
RT b,c;x+6;rt c,ft;xf3;«T cb;x+s 
;RT Q,CiX + X 
4-B QOTO C 

MfiGIC NUMBER TRICK 

5ELECT R NUMBER BETUCEN 1 - ©B 

CRN YOU SEE THE NUMBER HEP.E7 
INPUT Y OR N 



32 


33 


34- 


35 


36 


37 


3S 


39 


4.0 


4.1 


42: 


4-3 


4.4 


4-S 


46 


47 


4ft 


4-3 


so 


51 


52 


53 


54 


55 


56 


57 


sa 


SO 


E>0 









1 CLS 

al PRINT ""SELECT fl NUMBER BETU 
EEN 1 - 60" 
15 PRINT 
?*0 LET T-0 
SB LET X*="323£334.3536373B394-04 

14-24-34.4-454.6 4-7 4-94- 9S051S253545S56S 
7586960" 

3B GOIiUB 20S3 

OS LETT X»K"1617lQX9aeai2S3c!US4-2 
52©27282Q30314S4-©S051525354.5S5©5 
7585960" 

4.0 GOSUB 200 

4-5 LET X*» M 8 9103.1121314-1324-2 

B26272a2930314.a4.l424.34-4-454-6475&5 
7S85960" 

50 GOSUB 200 

55 UET X»=" 4-5 6 712131*152»2 

i2223282g303i3637'3S39.i.4.4S464.7S2B 

35455BO" 

60 GQ5UB 200 
nrJ&nk^T. x * = " 2 3 6 7X01114.1S181 

liSsiiiiS" 03184, 353039 *s*3*e*7O0 5 

70 OGSUB 200 
«_?§ LET X«=" 13 5 7 911131S171 
5|||g||§7293i33353739*l*34.©4- 7+ 35 

W S0 GOSUB 200 
s SB^PRINT RT 1«,S;"TME NUMBER I 

90 PRINT 

9S PRINT *' DO YOU- UflHT TO TRV 
RGRXN7" 
100 INPUT R* 
lOS IF R$="Y" THEN RUN 
199 STOP 
e .£ O0 .~ PRIMT " C * N v OU SEE THE NUMB 

ER HERE? INPUT Y OR H" 

201 PRINT 

202 LET T=T*fl 

205 FOR N=l TO LEN X* STCP 8 

210 PRINT X* (N TO N + I) ; " M ; 

215 NEXT N 

£25 INPUT OS 

aal IF 0«-"Y" THEN LET" TaT+1 

240 CL5 

25© RETURN 
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Micro clubs: 
they're 
worth joining 

By GORDON FINDLAY 



First off, and very briefly, several 
people have sent me this little dodge 
to recover from an accidental NEW 
- it "sort of" restores the program: 
1, POKE 17130,1 
?.. SYSTEM 

3, n 1395 

4. CSA.VE with whatever label you 
v.'ittn, 

Then NEW again, and CLOAD the 
program back. You must CSAVE, 

thon scrub tho program properly, 
bocause this "fix" doesn't really fix 
anything, as you will find if you try to 
edit the restored program. When I 
did, the cassette relay turned on, and 
the computer hung up. And a 



HJfcM'.... 
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warning - this doesn't work al all 
with disk BASIC. Thanks to all the 
people who Iwe sent this in, in one 
form or another, especially M. 
Manson. of Tafcaka. 

There are many computer clubs in 
this country - just took at the list of 
club contacts in Bits and Bytes. Why 
belong to one" What sort of things 
do they do? I did a brief, 
unsystematic survey for you, of 

some of the clubs, and will repot t on 
what they told me. 

I couldn't possibly write to all the 
clubs listcdl What I did do was to 
write lo the ones which were- 
specifically for TRS'SYSTEM 80 
uses, and to o random sampling of 
the more general purpose clubs. Of 
course, not all the clubs responded in 
time for this a'ticle (which is being 
written in early August!, which 
reduced the sample oven further, so 
il YOUR dub isn't mentioned, don't 
be put out. Ol '-in'.-, if your club is 
doing somethiroj which is of general 
interest, don't be- afraid to drop me a 
line. 

What sort of things happen at 
clubs? Probably Ihe most significant 
is that people help each other. Tho 
point was ma-to in several of the 
replies that this is a main purpose of 
the club, the Christchurch 80 Users 
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Group newsletter made tho point 
well : "To get some help, all I need to. 
do is ask. There is always a lot of 
people only too willing to help 

others. Tho aim of the club is to 
share!'!" People in clubs are always 
ready to help beginners (or oW 
hands!) with problems — no matter 
how trivial they may appear. And of 
course, when the beginner has 
graduated to intermediate, he or she 
can repay this help by helping others. 
The amount of assistance given free 
at clubs is amazing. 

Another prime function ol the 

clubs is to share software. Many 
programmers are very willing to give, 
or SWAP, their programs at tho club. 

Many clubs produce a regular 
newsletter. As well as notices of 
forthcoming ovents, they may 
contain a wide variety of other 
material. The South Canterbury 
Computer Users' Group produces a 
very nice looking newsletter, which 
contained a roviow of a new system, 
advice on some good buys In 
supplies, and discussion of the 
language LOGO. The Christchurch 
80 Users' group had a program to 
transpose music, notes on some 
problems with commercial 
programs. ana a cumulative record 
of Ihe highest scores in a lot of 
games. Can YOU beat 102020 in 
Cosmic Fighter? 

Many clubs run classes. These 
.range from onodny crash courses in 
BASIC to continuing series, in 
machine code. Other clubs have 
meetings which are tutorials on 
some special topic. 

The Hawko's Bay Micro-computer 
Users' Group (which has alternate 
meetings in Napier and Hastings) has 
run 3 series Of user evaluations, in 
which owners of various computers 

give a chat and a demonstration of 

their capabilities. Other groups the 

Tarannki Microcomputer Society, 
the South Canterbury group among 

them — sornotimes visit installations 
to sec what is being done in their 
area. 

Some other ideas at random from 
the clubs: rotate meetings between 
nights to allow people who have a 
regular commitment to attend at 
least some. I teach a night class on 
most Wednesdays. and by 
coincidence both the local clubs that 
I would 1'K© to attend meet on 
Wednesday! The Ashburtonj 

Computer Society deliberatelyi 
separates formal meetings from! 
informal/games typo moctings. 
Other clubs organise bulk buying of 
tapes, disks, magazines, printers . .1 
The Tarannki Microcomputer Society 
has a kitset (based on a 6809 nhin'i 
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which several members have been 
working on. 

If you aren't already a member of a 
club, it's worth going along. I won't 
waste space by repeating the club 

contacts nere — there is a whole 

page of ihem in the magazine 
already. 
Thanks to the clubs who replied. 

New Apple DOS 

One indicator of where Apple is 

going in the mass market li.e. below 
Lisa) may be given in the new 
ProDOS under development at 
Cupertino, Designed to handle 
existing Apple II DOS commands 
transparently the new system is 

more akin to an extended version of 

The Apple Ills SOS. Complete with 

hierarchical directories the new DOS 
will work across a complete range of 
disk sizes, so standardising software 
and allowing easy user assimilation 
of new disk technology. Release is 
set for Spring 1 984. 
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basic BASIC 1 2 

Better 
programs, 
easier life 

By GORDON FINDLAY 



There are a tew techniques for 
writing programs which will make 
your life much easier, and make the 
programs much better. (A better 
program is one which is faster to 
write, contains fewer hugs, and is 
easier to alter than another.) 

First tip: use variable names which 

make sense if you can. Even if you 

are restricted lo single letter names. 

Try to use names which correspond 

in some way to whatever is being 

manipulated. Compare these three 

statements: 

X = D ' V 

P = H ' R 

PAY = HOURS ■ RATE 

Which is easierto understand? The 
third will inevitably be easier to 
understand when the program needs 
to be fixed or modified. One-letter 
BASICs force the second, but there 
is no excuse for Ihe first. Of course, 
long variable names have 
disadvantages : they increase the 
amount of typing required, and the 
amount of RAM fmemoryl used by 
the program; dui over all the 
disadvantages are greatly out- 
weighed by the advantages. Do be 
careful though, most BASICs only 
look at the first wo characters of a 

name, so Ihe statement: 
ITEMI =ITEM2 + ITEM3 
is read as: 
IT = IT + IT, 

which isn't what was wanted at all! 
Another useful thing to remember 
is thai debugging a program means 
that you will have to read it, and that 
it's much easier lo read spaced out 
programs. If your machine allows 
you to write programs like this: 

FORI=lT023STEP2;PRIWri,SQRll)Ne- 
XT 

it will save you trouble if you 

avoid that style, and write: 

FOR I = 1 TO 23 STEP 2; PRINT I. 
SORIII : NEXT 

Again, the oily disadvantage is 

that the spaces take up RAM, and in 

some machines make the program 

run fractionally slower. But I've tried 
timing, and the difference has 
always been less than 10 percent, so 



why worry about that? 

The one thing which you can do in 
BASIC to simplify your programs is 
lo watch your GOTO statements 
carefully. Too many GOTOs turn 
your programs into a tangle, in which 

changing one part of the program 
has drastic effects on other parts. 
You can reduce the number of 
GOTOs in several ways. 

1 . There is very seldom any need 
to have two GOTO statements in 
consecutive lines. This is often seen 
when one of iho fines is an IF-THEN. 
If it does happen, try turning the 
question around; 

230 IF X 100 THEN GOTO 250 
240 GOTO 50 
2SO . . . 

can be written as 

230 IF X b 100 THEN GOTO 50 
2-10 . . . 

2. Use FOR-NEXT loops 
whenever you can. This is always 
easier to read and understand than a 
loop made up with an IF, and one or 
more GOTOs . 

3. If your machine allows it, use 
multiple statements in IF-THENs: 
here is an example 

IO0 IF G 10 THEN GOTO 140 

110 A=3 

I20&=4 

130C=SQfUG) 

140 . . . 

can become: 

100 IF G = 10 THEN 

A=3:B-4;C=5QR<G) 

In Apple INTEGER BASIC of course 
this doesn't work; as only ihe first 
part (A=3> is conditional; the others 
are always done: but in most other 
machines <and in APPLESOFT 
BASIC) this is O.K. 

4. Beware of imbedded keywords 
in your text. TOTAL is not a good 
name for a total - most BASICs will 
see the word TO and assume 1hat is 
what is meant. Here is another: can 
you see the imbedded word: 
FORI =AP TO CO STEP BR. 

Blanks are generally ignored, so 
the "CO STEP" is read as 
"COSTEP", with the mathematical 
function COS. which isn't What yOU 
meant at all! 

Tttis is the last article in the basic 
BASIC series. Other beginner articles 
will be printed, however. 



Have you renewed? 

II" your subscription began with the 
November, 1982 edition of Bits A 
Bytes you should renew your sub Litis 
month. Use the card in the centre of 
ihe magazine. 
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Using the 

internal 

clock 

By PETER ARCHER 

Commodore is sometimes 
criticised because its version of 
BASIC is not a so-called "extended" 
BASIC, and so does not contain any 
key words for handling sound or 
graphics. Personally, I believe much 
of this criticism to be ill-formed, 
because by keeping its BASIC 
•standard between its various models 
including VIC, '64, and PET it has 
maintained a high degree of software 
compatibility between these models. 

Besides, not every user would 
want fancy commands to handle 
graphics and sound, and those that 
do can obtain an extension to their 
BASIC by buying an expansion 
cartridge. For example, the "Super- 
Expander" for the VIC or "Simon's 
BASIC" for the '64. 

There is one nice feature of 
Commodore BASIC, however, which 
is not found on some competitor's 
machines, and that is the internal 
clock which is usable directly from 
BASIC. 

Time delay 

The BASIC functions, Tl and TIS, 
have several practical uses. One is in 
the provision of a time delay during a 
program run, as an alternative to 
using a FOfiVNEXT loop. For 
example, the following lines inserted 
in your program: 

1000 TtS = "000000" 

1010 IF TI3 <>"000030" THEN 1010 

will cause the computer to wait for 
30 seconds before proceeding past 
line 1010. To change the time delay- 



just change the "000030" in the 
number of seconds you require: for 
example "OO001 5" will give a delay 
of 15 seconds, "000120" will give a 
delay of 1 20 seconds, etc. Note lhat 
TIS must bo six digits long; you 

cannoi omit aiy ol ihe zeros. 

Line 1000 above re-sets the 
computer's irternal real-time clock 
to zero, and line 101 then holds the 
program execution in a loop until the 
condition specified is met and the 
program is thtn allowed lo run on to 
the next line. 

Screen clock 

The existence of "the built-in, real- 
time clock also means that a 
prog-rammer can easily, using only 
ordinary BASIC programming, 
incorporate a time display anywhere 
on the screen display of any 
Commodore' computer. Some time 

ago I wrote a program to uiilise the 
VIC as a "real-time" booking 
recorder. The program required the 
computer to loep track of the time of 
day and to, among other things, 
display the time at the top-right of 
Ihe screen in hours, minutes, and 
seconds. The following is how I 
achieved IhiSI 

The hours, minutes, and seconds 
each require two digits, with two 
further screer spaces to be used up 
by colons to separate them. For 
example, if tf)3 time was 10.33 a.m. 
and 30 secords, the display on the 
top right of the screen would look 
Like this: 

10:33:30 

This obviously involves reserving 
the eight screan character spaces on 
the top line of the screen at the right- 
hand end of the line. The best way to 
put ihe required characters onto ihe 

screen is to poke them into screen 
memory. As the program required 
more than 8K of memory expansion 
on the VIC, no attempt was made lo 

write the sceen clocH routine to 



allow 1or the VIC screen memory 

being able to be in two different 
memory areas, as detailed in my 
article on VIC memory expansion in 
the March, 1983 Bits & Bytes. 

On the VIC expanded by 8K or 
more, the top-right screen memory 
location is decimal 4117. On the 
unexpanded or 3K expanded VIC the 
corresponding address is 7701. This 
is, therefore, the address where the 
least significant seconds digit must 
be poked. Counting backwards from 
411 7 or 7701 , you find that the tens 
digit of the seconds must be poked 
into address 4116 or 7700, ilie 

minutes digits into 41 14 and 41 13 
or 7698 and 7697, and the hours 
digits into 411 1 and 4110 or 7695 
and 7694. The separating colon 
characters must be poked into 
addresses 41 1 2 and 41 1 5 or 7696 

and 7699, 

The necessary numbers to poke 
into these locations are derived by 
taking the ASCII values of each digit 
which makes up the TIS function. 

The BASIC code to do this is as 
follows! 

BOOO POKE 41 10,ASClLEFT9(TI$.1|> 
5010 POKE 41 1 l,ASC|MID$«na,2.2l> 
5020 POKE 41I3,ASCIMIDS!TI$,3,1|> 
6030 POK0 41 I4.ASC|MID$(7I$,4,1H 

5040 POKE 4116.ASCl.VIID$rri$.5.lH 
5O50 POKE 4117,ASC(RIGHTS(TI$.IU 

The BASIC to poke the two 
separating colons onto the screen is: 

5000 POKE 4112,58 : POKE '1115,58 

The other thing, remaining to be 
done to make the clock display 
visible is the setting of the screen 
character colours. After experi- 
menting with various colours, I 
decided thai ihe following suited me 
best: purple for hours, red for 
minutes, green for seconds, and 

black for the colons. The following 

code sets this up: 

5070 POKE 3/902,4 ■ POKE 37903,4 
SOflO POKE 37905.2 : POKE 37906.? 
5090 PO<E 37908.5 : POKE 37909.5 
filOO POXE 37304.0 : POKE 379Q7.0 
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If you f'ntf lhai these colours do 
not suit you, they can be easily 
changed by reference to the colour 
code information in Ihe VIC user 
manual. 

If you put the above lines together 

into a subroutine within any VIC 

piogram with the addition of a 

RETURN following lino 5100, every 

time your program calls this routine 
with a GOSU B 5000. you will see the 
current value of Tl$ displayed at the 
top right of your screen. 

There are. however, a couple of 
further loose ends ro tie up before 
this will be of rnucli practical use. 
These are: 
Clock setting 

To set the internal real-time clock, 
all that is required is to define TfS as 
the exact correct time. This must be 
done whenever the computer Is 
powered up. It can either be done on 
the keyboard in "direct" mode, or 
with a prompt from ihe program. 

To set the computer clock to the 
correct time in direct mode, type on 

to the screen: 

TIS = "HHMMSS" 

where the H's are the hours, the 
M's are the minutes, and the S's are 

the seconds. For example, if the time 
is just coming up to 9.41 a.m., type 
in: 

tIS = • '094 100" 

and as the time reaches exactly 
9.41 a.m. push "RETURN". Mote 
that it is at the exact instant that you 
press the "RETURM" key that the 
time is set. 

To set the correct time from a 

prompt within the program, the 

following routine can be used, either 
once at the start of a program run, or 
whenever required to be called as a 
subroutine trom a menu: 

6000 PRINT"ENtER CORRECT TIME" 
6010 PRW'FOUR OIGITS 

REPRESENTING" 
602O PRINT" HOURS AND MINUTES"* 
60 30 PRINT 
Turn to page 58 



Programs 
that write 
themselves 



By B.M. BULLEN 

Now perhaps I should explain 
that I am no: talking about 
programs that d:> away with the 
need (or programmers. What I am 
talking about is programs that 
write, rewrite, and, if desired, re- 
run themselves. 

I started looking at this 
possibility when I came across a 

program which used a technique 
called, DYNAMIC KEVBOARD- 
ING. I couldn't lind much in any 
reference texts or magazines 
about it until I cama across 
another reference to dynamic 
kayboarding in "COMPUTE". 
August, 1982. This gave me 
enough clues to work out how the 
technique works. 

The technique is based on the 
VIC's keyboard buffer. Your VIC 
has a keyboard buffer that holds 
theCHRS valued the last 10 keys 
that have been pushed. This 
information sttys there until 
processed by the VIC. The normal 
use of this Is to allow you to typo 
faster than the VIC is using the 
key inputs without losing 
anything. 

The basic icea of dynamic 
keyboarding is this. Your program 
writes on the screen the additions 
or alterations that are to be made. 
II then POKEs the right number of 
1 3's 1 1 3 is the CHR$ value of the 
"return" key) into the keyboard 
buffer and encB. Whenever a 
program ends the VIC looks at the 
buffer to see if there are any key 
inputs to be processed. In this 
case the VIC will find the returns 



you POKEd there and will execute 

them as if you had entered them 
from the keyboard. This means 
*hat whatever you put on the 
screen will be entered in the VIC. 
Enough talk, let's try It out. 

Enter listing 1 . Run it. giving 
your name as input. Now list it 

again, Your listing should now 
have a line 1 00, which contains as 
data your name. Your program 
has just added to itself. Run it 
again giving different input. List it. 

Line 100 should have changed. 
Your program has just altered 
itself. 

Now for a brief explanation of 
the program. The print statement 
in line 10 is "clear screen, cursor 
down, cursor down", ensuring 

that the printing on the screen 
starts below the "ready" prompt 
that appears when a program 
ends. Line 20 prints 100 DATA 
"your input" and then homes the 
cursor. Line 30 first tells the VIC 
there is only 1 input in the buffer 
(not absolutely necessary) and 
then POKEs a "return" in the 
keyboard buffer which starts at 
location 631. 

Now for a few modifications. 
Remove the "home" from the end 
of line 20. Add 25?"GOTO 10"; 
"home" and alter line 30 to read 
30P0KE198, 2:POKE631, 13:P- 
OKE632.13- List this and see if 
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you can wnrk out what it will do. 
Run it. Your program should have 
run, added line 100. and then 
rerun itself. This was done by 
dynamically entering the direct 
command GOTO 10. 

Now another slightly larger 
example. Enter listing 3 and run 

it. This adds 10 daia statements 
to itself. Check that you can 
follow it. 

There is one problem that I have 
yet to mention. If you run program 

12 and then type the direct 

command ?A$OJ you will find 

that nothing is printed. This is 
because whenever the VIC adds a 
new line to a program it clears out 
all variables. There are two ways 
around this problem. One is to put 
any variables you will need into a 
data statement and then read 
thern back in. The other is to enter 
them using a direct command. 
The first method is preferable as 
you can only use one direct 
command but you can use several 
data statements. 

Applications that I have seen of 

this technique have been in 
storing new totals every time a 
finance program was run and to 
alter a data statement in "mid 
flow". It could be used for many 
other things. One idea that came 
to mind was storing the position in 
a game if you wish to halt play and 
continue later, from where you 
left off. Be careful of using it to 
alter a program's logic as a "bug" 
could cause a lot ot problems. 
Have fun. 

Listings: p 54 
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Designing 
your own 
characters 

By STEVEN DARNOLD 

The Commodore 64 has a wide 
variety of graphics modes. You can 
use PET graphics, sprites, muhi 
colour sprites, a bit map. a multi- 
colour hit map, programmable 
char actors. multi-colour 

programmable characters or 
extended background colours. You 
can also use combinations of these 
modes. This lich selection of modes 
permits the 64 to produce extremely 

sophisticated graphics. Howflvgr, 
thero is a lot lo learn before you can 
fully utilise the 64's capabilities;. 
Programmable character definition is 
a good place to start. 

Whnn I am writing a program, I 
often find that I need a character 
which does not appear on the 
keyboard. For example. I was once 
working on an educationol program 

to teach angles and I needed a 

degree sign. However, since I was 
using a PET, I had no way of 
producing one. The Commodore 64, 
on the other hand, is quite capable of 
producing a degree sign, or any olhiir 

character which can ho defined in an 
8x8 block of dots. 

The key lo programmable 
characters on Iho Commodore 64 
lies in the fact that any of its 256 
characters can be redesigned. 

This means that you can change 
the spade sign (for example! into a 
degree sign. Then every time you hit 
shifted-A, you get a degree sign on 

the screen. PRINTS and POKEs will 

also produce tha degroe sign. 
However, before you can redesign 
characters, you have lo put your 64 
e=mc' e=mc' e=rnc' e=mc' e=mc' e= 



into the- right frame of mind. 

First reset your 64 and remove any 
cartridges. Then PRINT CHR$(142); 
CHRSI8I. This locks the computer 
into the upper-case/graphics 
character set. The lower-case/upper- 
case character set can also be 
redesigned, but it makes this 
discussion easier if we avoid 
switching character sets. Push the 

shift key and the Commodore key 
simultaneously, and you'll see that 
no switching occurs. 

Now POKE 792,116: POKE 
793,164. This alters Che RESTORE 
routine to keep it from destroying the 
now characters we are going to 

build. Press RUN-STOP/RESTORE a 

few times. You should get a READY 
without the screen being cleared. 

Mow POKE 56.127 : CLR. This 
lowers the top of memory to give us 
some RAM to use. Enter PRINT 
FRE(O) and the result should be 
30461. If it isn't then you probably 
forgot to enter CLR. 

The next bit is the most difficult, 
so be careful. At present the 
character set is stored in ROM. To 
redesign the characters, we have to 
shilt them to RAM. There are five 
Steps: disable the interrupt; connect 
the ROM: transfer the characters: 
disconnect the ROM; and re-enable 
the interrupt. This must be done as 
one operation. Enter all of the 
following before pressing RETURN. 

To squeeze it in, it will be be 
necessary io leave out the spaces 
and abbreviate POKE by P shift 0. 

POKE 56334.0 ; POKE 1 .51 : FOR 

T=0 TO 2047 : POKR 10960+1, PEEK 

(53248+11 : NEXT * POKE 1,55 : POKE 

56334,1. 

This will take about 30 seconds to 

execute. 

You now have a copy of the 
character set in RAM. but the 

computer is still using the set in 
ROM. The final step is to tell the 

computer to use the new character 
mc' c=mc' e=mc' e=mc' e=mc' e=tnci 
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"Give me 



one good reason why I should 
choose a VIC 20 home computer." 



1. VIC is outstanding value 
for money. No oilier colour 
home computer can give so 
much lor only $495 

2. Total standard memory 25K 
made up or 20K ROM and 5K 
RAM. 

3. Fully expandable to 32K of 

user RAM. 

4. Microsoft Basic interpreter as 
standard. 

5. Accessible machine language 

as standard. 

6. Connects direct lo monitor or 
Standard television. 

7. Pull size typewriter-style 

keyboard. 

8. Full colour and sound. 

9. All colours directly 
controllable from the keyboard. 

i«. 62 predefined graphic 

characters direct from the 
keyboard. 



i 1 . Full set of upper and lower 
case characters. 

12. 512 displayable characters 
direct from the keyboard. 

13. High resolution graphics 
capability built into the 
machine. 

14. Programmable function 

keys. 

15. Automatic repeal on 
cursor function keys. 

16. Uscr-dclinablc 
input/output port. 

17. Machine bus port for 
memory expansion and ROM 
software. 

18. Standard interfaces for 
hardware peripherals. 

19. VIC 20 is truly expandable 
into a highly sophisticated 
computer system with a 
comprehensive list of accessories 
( sec panel below). 



Accessories include 

• Csssatto 1 apr t." I 

• Single iW6&% '| laffpv disk unit 1 OK l-vles Uip«ilv 

• BC column dot <nat>i< printer 

» 3K, BK, iind IfiK RAM expansion cartridges. 

■ Piouifl'nni'in old pack s. machine code monnoi cad' njrjo. 

iM<ij'-ir"rn<'<.' aid cvindije. liiyhiesoiuliunriia|ihic5cail'^{{4> 



HOW E'puns-tHi carridges. 

PS 232C coT-miintcatioi ic'tticga 

Memory aipan&on noanl. 

I EEE.'dflB interf icn catW.t\4. 

Joy sticks , light puns . paiMles and motor conlie Ics 



20. Full range of software for 
home, education, business and 
entertainment on disk, cassette 
and cartridge. 

21. Books, manuals and learn- 
ing aids from Teach Yourself 
Basic to the VIC programmers' 
reference guide (a must for 
advanced programmers). 

22. National dealer network 
providing full service and sup- 
|)ort to V IC owners. 

23. Expertise and experience 
— Commodore are world 
leaders in microcomputer and 
silicon chip technology. 

24. Commodore is the leading 
supplier Of micro-cornputcrs in 
New Zealand to business, 
schools, industry and the home. 

25. VIC 20 is the best-selling 

colour home computer in the 
world. 

I low many reasons was it 
you wanted? 

commodore 

VIC 20 

The best home computer 
in (tie world. 
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set. 

POKE 56576,149 : POKE 53272.8 : 

POKE 648, 128. 

Since the screen must be in the same 

block of memory as the character 

set, it shifts at the same time. The 

screen now starts at 32768 (just like 

the PET) and the character set starts 

at 40960. 

Clear the screen and type ABC. 
The characters should look normal (if 
not, you have a problem). Now enter 
POKE 40971,0. Look at the A in 
ABC, look at the A in READY. The 
zoro you put in 40971 wiped out the 

fourth line of the A. Try putting zeros 
in 40972 and 40973. What 
happens? See if you can make all oi, 
the A disappear. Now POKE 
40976.0. Can you make all of the B 
disappear? Can you make the C 
disappear, too? 

Each character is made up of eight 
lines. Each line is stored in a separate 
memory location. If the contents of a 
memory location are zero, then the 
corresponding line is blank. If the 
contents are 255, then the line is 
solid (try putting 255 into 40968). 
Different numbers between O and 
255 give different types of lines. 

This is based on the binary 
representation of the number. A 
value of 255 gives a solid line 
because in binary it is 11111111. 
Similarly, o value of is represented 
as 00O00O00. Each binary digit 
corresponds to a dot on the line. If 
the digit is 1 , the dot is lit; if the digit 
is 0, the dot is off. Thus, if you want 
the left half of a line 10 be Hi, the 
number to poke is 240 
{=111100001. Expsrimen! with 
different numbers. See pages 77-78 
in the 64 User Manual lor details. 

The character images are arranged 
in order, each character taking 8 
bytes. If you want to know where a 
particular character starts, use this 
formula: screen display code times 8 
plus 40960. The screen display 
codes are listed on pages 132-134 
of the User Manual.. Codes for the 
reverse field letters run from 1 28 to 
Turn to page 59 
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Yoking Z80 
processor 
to the BBC 

PIP FORER reviews 
the Torch Pack 

This month we review a product 
with an interesting history and a 
second processor to boot. This is the 
Z80 Torch Pack, from Torch 
Computers. The pack consists of 
twin Mitsubishi disk drives set 
horizontally alongside each other, 
giving 800K storage for a BBC 
system through four 80-track disk 
sides. 

With the unit comes a 64K second 
processor Zilog 280a CPU running at 
4 rnegaHertz. In total such a package 
offers a significant upgrade to any 
BBC system. 

Feeling a little paranoic about the 
hands-on experience oi installing 
certain computer peripherals at the 
moment, I decided that you might 
get a feel for this product if I lirst 
described my own encounter with its 
installation. 

The system arrived in a cardboard 
carton straight from Computer Point, 
Christ church, the national dis- 
tributor. I opened rt with a mixture of 
trepidation ;nd eagerness. Waiting 
for m© were several components. 
The drive itself, a sideways ROM 
with the cryptic letters, CPN, on top 
(otherwise identical to fhe word- 
processor chips mentioned last 
month) and a printed circuit board 
with a short cable. This last item is 
the Z80 board. 

The instructions ar« quite clear. 
Remove the BBC's case and 
Keyboard (gulp! and insert the CPN 
ROM in one of the sideways ROM 
slots. Alas, ihey are already full) 



With groat care {and much anxietyl 

an Econet ROM is removed and CPN 
inserted. Happily, no pins in the 
outgoing ROM are bent. Replace the 
covers. Next, the disk cable goes 
into the disk interface slot of the 
Beeb. At this point I am kicky to have 
the disk filing system already in my 
machine. Otherwise it would be 
down to the dealers to get it 
installed. The Torch Pack requires a 
1 .0 or higher operating system and a 
disk file server ROM to work. The 
dealer can supply either BBC or the 
enhanced PACE DFS as options with 
the machine at normal cost. 

Finally the cable on the 280 card 
goes into the "Tube" port. The; 
manual tells me to fix the card 
pormanenllv inside the BBC's case. 
Since the review drives must go back 
all too soon I leave it hanging bare by 
the Beeb's side. 

Now comes the first hurdle. My 
drive has come literally straight from 
the air freight terminal . . . and has- no 
power cable! To my relief my printer 
cable fits and I power up. A red light 
glows on the drive, and my Beeb 
now proclaims it is a Torch computer 
and goes into BASIC. What will a call 
to disks do? Placing a BBC disk in 
drive one and entering 'CAT yields a 
correct directory. The system is up 
and running. 

First impressions are that the I 
drives are rather "dicky". The clicks 
reflect a design to minimise disk 
wear, but are a bit obtrusive. 
However, a hardware fix is available 
to provide operation in line with 
normal disk practices under the BBC. 
Apart from that the BBC drives work 
well. 

However, this package is a little 
dearer than a standard disk drive and 
a major reason is the 280 processor. 

board. Whot will it do? With great 
will power I hold off experimenting 
until I browse the two glossy 
manuals with the systems, both 
headed Torch Computer. 



A UCKLAND'S EASTERN SUBURBS 

HA VEA NEW MICROCOMPUTER SHOP! 



• SINCLAIR ZX81 

• SINCLAIR SPECTRUM 

• COMMODORE VIC20 

• COMMODORE 64 



• BEST RANGE 

• BEST DISPLAY 

* BEST PRICES 

* BEST SERVICE 



• CASH 

• LAY-BY 

• TERMS 

• CREDITCARDS 



ASHBY COMPUTER CENTRE 

93 ASHBY AVE, GLENDOWIE. PH 588301. OPEN SAT. MORNING 



52 - OCWM', 19BII - BUS ft. 8YT£S 



BBC 



What I find is this. By entering 
'CPN I switch lo a proprietary and 
compatible variant on the CP'M 
operating system. This accesses the 
Z80 processor and opens up the 
large library o( CP/M software, 
including the ubiquitous Wordstar 
word processor. Under this system 

the disks, while still 80 tracks 

physically, operate differently with 
different file protocols. However, 
BASIC (or View) are just a command 
away. Furthermore. CPN feels 
homely since it is customised to send 
certain Beeb commands across to 
the &502 to control output. Thus 
MODE for instance works as if you 

were in BBC. 

This sounds quite idyllic and one 

can see how the Torch computer ond 
the BBC are closely related 
machrnes. The Torch Pack 
implements CPN by using a 
sideways ROM and once this is 
accessed from the BBC it re-directs 
operations into the CPN firmware 
and operating .system This accesses 
the Z80 card automatically for you. 
Something like tho Torch Pack 
raises certain questions, the main 
one being whather the second 
processor is worth having for tho 
extra cost. If you want a second 
processor would an Acorn one be 
better? The Z80 from Acorn is 
faster, and the 6502 more 

compatible. You might also worry 
whether with a Torch Pack you lock 
yourself out from either of these. The 
choice of processors is up to you. 
However, the good news is that 
the Torch Pack can function 
independent of the Z80 card for BBC 
purposes. Disconnecting the card 
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be fully answered. 

One final comment on docu- 
mentation. The assembly 
instructions are good, as are the 
manuals on the Torch computer 
insofar as it relates to the Torch Pack 
itself. It would have been nice, 
however, to have a small volume on 
using the Torch Pack as the Torch 
Pack, for instance detailing the 
utilities provided that are specific to 
the pack's use as a BBC peripheral, 
including disk instructions and the 
question ol BBC to Z80 
communication. I gather this is in 
hand, 

The product is well engineered and 
well supported. Apart from the click 
of the drives it is a pleasure to use. 
Where careful thought for the 
purchaser is necesary is in the area 
of the second processor. You can get 
one now. . .but is it right lor your 
needs? 

You will probably save a little by 
going the Torch way, but this path is 
most attractive to a BBC user who 
also wants to use established CP/M 
programs. Torch's business soft- 
ware or the version of Farm Ran 
which uses the capabilities of the* 
BBC screen. 

for ihe hobbyist, the value of the 
Torch Pack hangs on just what he or 
she can do with the Z80. Small 
business owners or farmers wanting 
access to business software and a 
good home/educational software 
base from the same machine seem 
the obvious immediate users. 

The Torch Pack retails ai $2995. 

The review pack was supplied by 

Computer Point, Chrtstchurch. 



has no effect, so an alternative 
processor could be linked in once 
available and you could interchange 
them. If you try using CPN without 
the card you simply get a message 
"NO Z80 CARD" repeated. BREAK 
gets you back to BBC BASIC. The 
great thing about the Torch card is 
its availability now. 

Using the Z80 capacity depends 
on the software you have, or will 
buy. For a comme'eial user there is a 
lot of available so : tware at standard 
commercial prices. With the pack 
itself you get sotie demonstration 
programs and utilities. The utility 
software includes programs for 
transferring files both ways between 
BBC and CPN ope'ating systems and 
a utility to transfer tape-based 
programs to disk. You also get a set 
of general-purpose software such as 
spreadsheet and word processor. 
The "Perfect" series comes free 
with the To/ch Pack, and supplies all 
the main goneral-purpose programs a 

user would need. As it stands the 
Z80 chip offers a wide base of 
applications software. 

Where you next look then might be 
to see if the precious 64K RAM could 
be used for storing screen images or 
other material fro-n the Beeb. With a 
different instruction set iherc are 
limits to the direct chit-chat you 
might set up between the two 
processors, but Torch describes and 
car&fullv documents routines for 
byte transfer between the Z80 and 
ihe BBC. Can we easily implement 
fast storage the other way. say of a 
20K screen image? Three of those 
recallable at speed would be worth 
the effort. That question has yet to 
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Used Apples 

Schools upgrading to the Apple lie 
computer have: created a market for 
Apple II computers at heavily 
reduced prices. 

The current going rate for these 
Apple H'a seems to be around $2500 
for either 64K or 48K plus disk drive 
and green monitor. This compares 
with a new price for the same 
configuration of 54765. 

Several dealers have these Apple 
ll's available (watch for the adds in 
Bits & Bytes) but they give warning 
that the supply is not endless. 



2X81 _ 

Errors in 
listing 

The listing oftheZX-81 Calculator 
program printed in the August issue 
of Bits & Bytes contained several 
errors that would cause serious 
problems to anyone trying to run the 
program as it stands. Two of these 
were* due to. ah, my printer making a 

mistake, while the editor has 
generously agreed to share the 
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disc drives. For example a twin SO track. Double Density drive gives an amazing 
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honours fortho remainder. Below is a 
list of the correct version of those 
lines that were in error: 

10 DIM Rl'Ol 

50 PRINT AT . . . ;3.0:'-X ";X 

1201FFSHI ="S"THEN GOTO 600 

250 IF L> 20) THEN GOTO 100O 

310 LET PS ■ F34ZIK1I -F 1 TOZfKl - t + 

IK = LH 

1000 PRINT AT 1 7.0;SS - SS: AT 1 7.0; 

"ISTACK FULLI" 

Note particularly the presence of 
the conditional expression (K = LI in 
line 310. Nole also that character 
strings enclosed in square brackets 
are typed in graphics mode i.e. 
inverse video. 

A fuTthef useful change is: delete 
line 355, then insert 
57 r> slow 

This has the effect of giving rather 
more consistent behaviour when the 
program is running in FAST mode. 

- R.J. Sparks 
Sorry, ZX81 users. We have 

trouble' reprinting programs because 
our typesetter's modern plant does 
nor have at/ the symbots used in 
programs of the various machines. 
Our make-up artists then do their 
best, but sometimes slip up. We are 

looking for ways round the problem. 

- The Editor, 

vie 

From page 50 
LISTING 1 

10 INPUT fl$-PRINT";W 
20 PR INT 100;" DATA ";fi*;"r 
33 P0KE198, i:P0KES3M3 

LISTING 2 

10 INPUT R$:PRINT":W 

29 PRINT100.!"IrflTft ";R$ 
25 PRINKGOTO10";"r 

30 P0KE198,2:P0KE631,13 : 
PQKE632, 13 

LISTING 3 

10 FORC=0TO9 

20 PRINT"EMTER NAME ";C 

30 INPUT fl*<C) 

40 NEXT 

50 PR I NT "W 

60 FORO0TO9 

70 PRINT228+C;"DATR ";fl*<C> 

80 NEXT 

90 PRINT"*" 

100 POKE198.10 

110 F0ROOT09 

120 P0KE631+C13 

130 NEXT 
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Business software Now available . . . 

by James Electronics Ltd 



1, Debtors ledger 

up to 500cust per disk 
3000 trans per month 



Cash book 

with bank reconciliation 



3. Gen Ledger 
Up to trial balance 



. Payroll 
Up to 1 1 8 employees 
full tax calculations 



Wfils (or details to James Electronics, 
Box 527, Thames, Ph 86-893 or contact 
yoyr nearest Commodore 64 dealer. 
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Genuinely for 
the beginner 

"Microcomputers in Plain English l6r 
New Zealanders" by Brian Strong. 
Published by Reed Books. 1 12 p Price: 
$7.95, Reviewed by Gerrit BahUnan. 

The perennial problem for everyone 
with expertise in computing is the 

beginner who is utterly lost. Often 
those people have committed 
themselves to a machine, parted with 
the requisite funds for a home 
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computer of one kind or another, then 
discovered they really haven't a clue. 

The reason why it is a problem for 
the experienced user is not based on 
arrogance or intolerance, but simply on 
an awareness there is one hell of a lot 
to learn and a poor introduction to the 
wonders of computing can turn 
someone off for lite. 

To illustrate th3 point, I'd like to 

recount a visit to a fish and chip shop. 

Next door xo the "restaurant" was a 
dairy, the natural watering place. 

Dad was sent inside with the 
requisite list of instructions. The 
proprietor was peiched behind a small 
home computer. He had embarked on 
the road to computer literacy without 
hesitation. The sales people hod 
convinced him this "under $1000" 
machine would solve all his stock 
keeping problems and do his accounts 
as well, Software was in plentiful 

supply although not available quite yet. 

When I walked in, he was trying to 
sort out the stngls software package 
that had finally arrved. It was going to 
do some simple accounts lor himl 
Unfortunately,, it didn't seem to work- 
Why not? Something about V.A.T. I 
was told. 

This courageous individual had 
bought a tape-based home computer, 
software utterly inappropriate to his 
needs, and believed the machine could 
be made to sen/e him effectively. 

The tragedy of this situation is that 
the looming disappointment could turn 
him from the technology permanently. 
Now some cynical unsympathetic 
types may argue ne fault lies with the 
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buyer. You can't expect something for 
nothing yet that is precisely what many 
computer purchasers do expect. 

There may be some truth in this bul I 
believe the principal problem is simply 
one of ignorance. There is a genuine 
need for computerese to be simplified. 
Books, magazines, information outlets 
musi be produced which will simplify 

what must be known. 

I believe Brian Strong's book is 
attempting to meet that need. In his 
introduction, he warns the experienced 

user to go and read something else. 
This book is lor the complete novice. 

Written with ihe New Zealandet in 
mind, it is broken into 1 1 chapters 
which range over the history, jargon, 

peripherals (add-ons), uses, languages, 
programming and methods of choosing 
computers. 

It is full of simple solid advice: What 

are you going to use ihe blessed thing 
for? If you can'l answer that Uien don't 
buy one. He makes an effort to cover 
the range of uses, listing business, 
farming, teaching, laboratory and home 

applications that are very much the 
standard fare -well tried and of proven 
worth. 

The book does not try lo provide in- 
depth knowledge, just an overview of 
the current stage ol the technology. 
What are things called and in a simple 
way, what do they do. 

As one of the people who isn't 
allowed to read the book I stUI managed 
to enjoy it, Certainty, there are some 
sticky aspects of content I would have 
liked to have seen treated in a different 
way but this would do the intent ol the 
book an injustice. 

The important point is the book is 
genuinely for the beginner and a sincere 
effort is made to provide the reader 
with information sources that will allow 
extension. 

If the man in the dairy had had this 
book on his bookshelf before buying his 
home computer, he may have saved 
himself a great deal of trouble. 

Salvation for 
the slow 
and clumsy 

"Quick K ey boarding " , By Vonnie 
Alexander. Plwblisbed by Methuen 
New Zealand, 1983. $6.95. IBpp 
with reference chart. Soft cover. 

"Keyboarding tor Information 
Processing". By Robert Hanson 
and Sue Rigby. Published by 
Osbome/McGraw-HHI. 198 1. 

110pp. Soft cover, spiral bound. 
Reviewed by Warren Marett. 
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For us slow and clumsy 

keyboatceis, salvation can oe found 
in ona of these two inexpensive 
books. 

"Quick Keyboarding", a New 
Zealand effort, offers "competent 
keyboarding in six hours'". The 
learner is guided through six one* 
hour lessons which the book 
recommends be done on consecutive 
days. 

Unlike most typing courses. 
"Quick Keyboarding" leaches the 
keys not by starting with the home 
keys and then moving oul wards, bul 
by progressing sequontioJIy through 
the letters of the alphabet. 

The author, Vonnie Alexander, 
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from Loburn. in Canterbury, believes 
the justifications for il>e traditional 
method have disappeared with 
electric and electronic keyboards. 

This is a book of lew words that 
should suit people warning a auick 
path to mastering the keyboard. Self- 
control will bo needed after the six: 
hour course is finished to avoid 
slipping back into two linger mode. 

A woll chart is included to remind 
the reader of the correct fingering. 

By contrast. "Keyboarding for 
Information Processing" teaches by 
the traditional method and is more 
demanding, exacting and rigorous. 

It aims to get its message across 
by repetitious exercises, and 

emphasises accuracy arid attainment 

of speed on each letter before 
passing on to the next letter. 

As a minor bonus, it is oriented 
towards word processing and 
computer keyboarding. 

"Keyboarding for Information 
Processing" is p'esented in a spiral- 

boutKl. compact format. 

Choose the tirst book il you are an 
occasional keyboarder who wants a 
quick way to get your fingers on the 
right keys. Choose the second if you 
are regularly using a keyboard and 
have the patience to practise the 
book's drills. 

Projects with 
the Apple 

"The Apple Connection. " By 

James W. Coffron. 

Published by SYBEX, 263pp. 

$22.95. Reviewed by Miko 

Wall. 

Most Apple users have had very 
little to do with connecting 
anything to their machines apart 
from a disk drive or printer. The 
sight ol all those chips is an 

enormous psychological barrier to 
grabbing a soldering iron and 
"having a go." 

This book may be about to 
change all that. It assumes thai a 
reader is unawareof the existence 
of PEEK and POKE and starts from 
there. All project soltwarc is 
written in BASIC with outstanding 
internal documentation. 

On the electrical front, all 
circuits are explained fully with 
uncluttered circuit diagrams, 
plenty of comments, and all 

appropriate pin in/but numbering. 

The content covers 8-bit digital 

data. PEEK and POKE, simple 
inpui/ou (put hardware, 

Turn to page 60 
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I.B.M. Personal Computer 
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Basic 80. 
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Computers For Everybody 2 Ed 

In clear witty style, explcins how to 
use a computer in home, school c 
of lice. A great introduction $12.95 

NEW TITLES RECENTLY 
ARRIVED 
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Easy Guide To Apple n 
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MX SUPTt BO USERS' OROJP C- •Wnii Cu-i • 

Hi .. ii l'l -CI .IU..'. Wlill1t-J,t>1 ^. PU'ilin 
'11 172 

UtltO UiihtlS' Ci'JUl'. Wii'iiniltii'. Su^tUiivTriauiii-f 
H.N. rhaklp. H'.ll .'i~..i..i :.n"i* rOIHua 

AlAFIi USEMS I5R0.1? /nillituii^n: SiMIii fJcMtt*. 
I'luiW 'UI02*{w!i »0 flni 'IIOII Uimtlnip 
liiut W.ilii.™'.V'liiti>ith. 

•.■viiuMt-.TOMMicnocotywui m ■ i M..a'i>. 

i'i. .( i .'.■ " ii"ii 1 1 '.' ■••' 

fcU-n-gs *« »«*1 i W*i«i fk-hhm*. ?3S 703 
W«. Sl'«i bo ilm ;»d 'wulii "atli mnnlii Al 

7 SOhn 

Will •-|i.;ous>S1IV".'i.M'1V..k>.i-' : ., i . V 
-.niKtt. (■■.... ,-/.i:i.i -: Wi-JAim 

NI Mir, MIC . : HM -III I - I.I lllr Dj Clnib fnlthi*i\ 
Muc.i.. v.t. ,11. Vi.li.... l , i«M.«i<>MiM.:i0Oii'.: 



MtlSC-i VIC USEIIS rillH." li.. '...In,. M) Ho. 

bt.^r.ilsifi -'l.ii- !"'■*■ 7»:«i?iM 
BlfHHEIM COMrMlhH BlUB Ch-« ™gl« sncoivl 

■/■'ai :''i«id«r «l "oni'i Ivnn MoynV'- Swiimniv P.O 

r.i. 58(i l"n ii "I'M- ■"'" i-ih'8:" 
|_A1.CI1BURV COVI-U-ltn rODCATIO.1 SOCICY 

SMr4IBay, h.^.11 HMIIrtffi 'HH SUO, Boa aU13 

Ll'.-I. -'li:l 

fi.ns'C-H'Rr.tiAiAHi .is-HS;.H»aj*(:<iii.. -?.k.. 
Bajrdt PK»« J3S- »»!•*. «3 4?B lw). 

ii.5 5-c-n.wcH «ii i«ts MOW [U«jSthi>.p.o. 
ttni"ie.ci-ni(i--'ih' ivvmasain ma. 

. ri-. . .'.MISilSfHS nfLXIi'. CaSnl' 

^3 fwniiliai* "M, n»il«n*J Cai«,iUuiith "^ftiHl 

•031 57« Wa W, W M* I*' R3*FP 
STCHUnCI<AP*il iiMiS' r-HOLf ^.-.Jl \homm 

C: PO. Sot H77. CflllUaNHBll Plinmi ?90.1» 

OSi USFBS' (iHdUP ICHK H.VIV Loi«a 377 Bnii-imoii 

Si. SprnviJi>'i. CI'I"'i'ii "i I'lino" 31-4 MO n). 
r.l<Bia"CHU(l<'.HATAHI IIM-IS'IIHOJI* EdwlB llucli. 

-il Ens*pi 5"*ir. Ch'ia«ra.«n 3 . Ptionc 220 211. 
■ ni"".-. i..|.;.;i ;,|»| ,M i I -I - - :-^Mi' Mi 

M-.-'i -l:i.-i ■-'- t*l,r.O ao*33«39 
.-.i-WSTfirtlMOl COWMDOOM iiSftRS tillOJp- Jolm 

<iMV. H!> tV33 *M MM Sparc ft *tor«> 

awom 

ASHBunTOH COV-Titl- R00C1X Mi J Oaii. » 

Siicii'ii 'V| Aviillul 

BOUTHCANI HYi uMiMiriir,*moyi*:C«i««iaii 

• I maEltmon loi ^XU 1 luifl-MM.Ct-.H M.CmioHill 
Phono lim«u 04 7Q0 ai I* O Boa 73. 

NOIIIII OIAGO COMl'l/IMI HUB Ciiiiiihii I'i 

Qqnma PD ?o» 3HI. (l*i\a.ii Phnnn 23106H.) 
/o i-io ;i i 

ItAUlKCi (DGE KOMI COMPMKH CcUB t<tw* 0'«. 
l»*aoflil350 ^oiiip.ii.tiL. »'.« &»■ ?7lii>. Da ""I" 

Pnonr "5 >t.W ft»J. 

IHJhtDi'. :......-, onjajp Tntv SI-aM. Et-OTa> 

iCvli /71 iliml Oil 43?M 

CUHliAlcaiv t«vw\ni'nf.'Tiaist (HCji* "rf—i 
fti^-<*. IJ.iiw n»*i.. i «: C<'fT-i>H"a. B»« 5700, 
Uurcain lliDliit 77BI07 Mpfiwu* twiy rfW»fl 

IlLll.f, 

OTAGC COMI'UHII lOUCAIlOV S0CI1Y .:. PW« 

Biaok uifii" i n»iiii.i' iniii, Oun^iiip. 

bUUIIiLANUCOh'IAiilXtlil .ISFH CROUP- I VIC ZO mill 
IH*I A'l.lii-.'. < . 0.11(1 - I -iii.iiirnl 5iM.ilM.viri. Boa 
I0?9i nvmiiMEWl. 
IOH: CUM wixiiil .inpraciai* n iT«rfl"d ml- 

>iL>lnt-,r.itil riiv"ln|i> .viii. li , wnUM '«in«V •" 

Hvm 



MOIL P v*« i hln* oii-v AMI hu»1 •twiM 
rtjl. H.e .Jai-I. io DutiCVHIKIi. BUS A *IIS BOB 
«^J. O^.L'.-B-.' Ihf il"«illiw <m ^*ltwr» »iv1 
aHwaliitfK. -i ilia Hul *iiiil.i"»l ni Hm month bofcv Hm 



From page A3 

60.40 PHINt-'t 24 HOUh MODf PLFASI ! ' 

600O PRINT 'AND FflESS 'HEIUBN' ' 

C0f>O PHIWAr CORRECT INSTANT - 

6070 Plll\ l 

G08O NPUT ZS 

6090 FLEKMZ»t<< T HE K 6080 

6100 T|4 =2t> * "OO- 

I will leave yc>u tO lidy up ihe 

screen loima; to vour own taste by 

clearing ^ha scfoon at the sta^t ol thu 
roiiMie. possibly throwintj in a taw 
colours, iMc 

Updating dispay 

I'ho routines I ijvb descrlacri so 

i,ii h low loi i if . Dried setting ol 
your sctenn clock nod tor it 1o bo 

displayed. But no time changes 

uvery snconcl, so wo require some 
way to coll the routine starting ;it line. 
5000 at leasi ones every second. 

TIik way that I isually achieve this, 
is. by ii-sertiry a nosub to Ihe 
updating routine in the middle of 
every "GET" loo> n ihe proyram, 
For example, evcrvtmie you have Ihe 
computer awail the press ol 9 
keyboard key which you woulrl 
norrnally do wii'i a variation of the 
following : 

20COGIT As :IF A, ^ ""THEN 20CO 

modify this to: 

20CO GET At : IF Ai - "" THEN f.OS'JK 
iOOO ! CO 1 1) 3000 



This iiiOtins iluii whenever the 
computer is awailing an input Irorn 
the keyboard. It is also busily 
updating the screen clock display. 
You can even insert an alarm 
function into thai program by calling 

up an alarm subroutine immccliaicly 
after every "yosub 5000" and 
comparing the new valuoof TIS with 

value ol an alarm time string which 
you can define m another pari of Ihe 
program. But I will leave you to figure 
that one out for yourself. 

If your VIC docs noi have 8K or 

more memory expansion, ihe scmmhi 

and colour pokes will have to be 
changed as follows: 



ii >■ ii--. ■ , 

dill livcotie* 

4112 Itecomes 

4113 becomes 

4114 lKCi>mej 
4 M5 becomes 

4 1 1 5 becomes 
411? lx.:;:'i.i 



7696 

,.-■■ 

7608 

770C 
HO] 



..■!■■ | 

.■i:i 

3JPC& 

■.:'<:■ 
■■:i. : 
J/909 



IWCWMH 

bnca iws 
b«x<yi»cs 

i... o W 9 
beeches 
btcciits 
iKCO-'lliS 



JS4U 
384 t 5 
38i-6 

384*8 

Sa.iL'O 

3bQi 



Note: fot a detailed explanation of 

how VIC configures iis screen and 
colon' memory, see my arlicle n ll»e 
March litis & Byt&s. Also fo- some 
more dulail on routines for "GETuig" 
a character from the keyboard, see 
my article in Ihe August Bits & Bytas. 



GLOSSflfW 



i u mw i * iwiw uhu mih **»* * "*-^> * ii m ix m n mono* .«»>••■*» < **., «mw™ »«■— . 
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Alijaiiihni: A n.i ol mal'ucuons for ratryinn.oii' 101*14 

process, steo by step. 
Applicolion s program: A pioip ff.\ mtwai iti c-a'ty ovl 

fl Specific :€>!•. ^fl' oian-ofca" iim:ou winfl -g* wo nl 

n'ocessif-n aivyram. 
Anay: A data wop lo.ind In htfjli Wttl taiiyuaniK, 
WhIGnia nlorod inaconi|o,uuiin block ol momo'v. 
Accof 5*1(1 liv ihc (i p '.iv nun i iiml ,r> n'.eMTliikinfi 
II catue* (a procusi cjroupf ol "lata in imn> 
situation* 

tlASIC: BsQinnei*' Al-potpose Sv«t*C*0 luttuclw 
Cmla I ha itmhI wttetv umnI, mc casioft in 
1*i«r-i, bnjh ivd ptognnin^q lanpuatjo loi 
mcoccnpuLoi*. 

ftaud: Speed nl I rami I to ling dam. ntauBtnod i" Mil 
|ie» second. 

Hinary: Id" ",\- n ol coiiniing I" I's arm D'* tttetl 

by ('( ttyttiil rntnpylCS. Tl-» 1> and 0** »IO 

otihot onrt oil 

Bin Binary ii«)i. tiifH hit n-fw«wnu ■ Ghiiveta u I 

blniirv nufiitmi, mails either a i <>i TnaiwrntMi 
Z ItGo»l$ 10 '" Iwi.iiv •■(•'I I', two hi lli. 
Booi' ^o ifi.nl I ho opnreting lywcrtl iwo ihe 
ccnpiiiiT' Irooi a disk of iii"> ll.ui > .i. - ol tlm 

I ill slop* ix wop* ng iiw ccni|Hii*i foi uw 

nolle A-v. eto.a ol meixMv iimC '« tiiilM-My 
storage wlnle linns'ciinft il.tln lo oi Pom a 
litniplioi.it -ii i ch ns a punier oi a on.k drlvo 

Bu<|. An i"ror In ii pifujinm. 

Byie; Elfllll lliW. A tailor oi nimilw r, iiumv 
iaprotii>n(cd In a compute liv a Minos ol o (il'l 
ni<-.c.ilUM alrvti'uixl the roinixitat haiitHes Ihanw 

.13 OOfl Mini ik "word" 

CAD' CAM: Com pule aided cfrwtjn mid foniyj'.w" 

.lidwi in.iii ji.ii xuto A buraoomng ma »i 

com nun ip. walks on mini's. H'ul kflowa dminn 
nn line, ami Urn nso Ol coniclui.ites ulo, horn 
daaignum to bo uMdm mtiniiliif,Uniiii|. 
CAL: Con-nuMt AiOtd Lca-nii'u CAL prop/on* BIB 

written to u»e iH'weii itciioni c*i itji'ni.mt 

^lixtctll imSWCIl. 

CMOS: Cbin lfrr.lmolm.iv m vvtwli a |n«' nl lianiincni 

n1 opposlti' I y."«i » ■[• iimmI lOflQInOI 
Ccimpni«)i lan<p>nfjo; Any yroiip o' IniK'h. nurtibw*. 
Kyfiilx)l& mill (tuiaualion iiinihn I'tnl uiubir n 
imoi ••> inittuel oi com nkjmo '«!"' >■ 

COTipul')'. Srr nl<Mt Pfn«pi»trn>tny I.iii<|u.i<|i>>- j nil 

MkPmui tnnyiMfto 
CouiacvkJile: HnntC lot COmpulf* |MO»jlilK>S UWliI *> 

I.MChirp..|i|»l i ..l*.il»'. 
Cpl: Moii'-S CtlWKIM P<if ""It. A fommnn wny nl 

ilonciiliir'g fllinriiuitji dwrollr. Wn how rtasn 
togwhor ci'ii'ii'iors oio in prlntorg. 
CP.'M:' An apsrtllnfl nvM:«" (■;• ^RO DMHd m.ioWiWfl. 

II i> bv 111 Ilia nwM w-tJolv ubmI DOS laf 7»0 
l!,*H-!l mac- im ontl l«-Jif •» SB iwuniwlv knot) 
leflWIMC b»» lw • Sr= .1- ** ^^al-g 

epi: Chnmcloia poi Hocord. A C4 or wny nl 

diHtfl'iltaPti A|li«»l t-l |Hil%IOI» 

Cuisor: A -miik on ,1 vdoo thai iiKhcutos wh-i N BIM 
Pt8I ChflTHHt WH PB B^OWPi of wliofctr.h.ina 1 ii 
car noil bo mnl<« 

Data: Airs- ■ilnr->jlMA irtOO by She OMflMli'i • IMI 
irO 0* irkioinal mlflirnllnn. A I nilitiul 
|rtloin>Hllo'i In ii>p (imonlnil m l»ri" y 

Dl>k: A 1 ill CHWJOI mniinoliCMiil'i. on v.IikiIi llui 
oompiuiti air NtOH ilf'ii fntllovfl "-^lo Bid 
P'0||uni9 A lii>»llilir o< floppy dKK 19 ■» ibigla II 
Murf nr 5*; 1Mb OHk nl llc>i|ilii|il«lir p".:l3i.t<! ui 
Mi OllvaiOpO A l«.l ifcnl « .irv ..vM-iiiMy a* 
fOWCial dlOM Ql liotd pUMC ••<••'■' •■ ■ i"l 
wnc atlrova nWltM on tlw Mitin -^u mile ; I nil 
disk Hold* m> 10 hund'nfp nl nulinns i>" l>y(o t 

whiii! Happy nr ^'' 'vpicoiiv hold tniwrun 

I 40.0O0 Diid Uixm inillifl" bvl"ti. 
OKk iliivo: th'. 1 ini'i'i.iin -■! 'iv"..' V.M : ■ (UtllH IIW 
cwsV ena pot "id e il«f to.nl- .vnlii IioikI u> 
t»ifoim.rt.o«i<-»-l*nT:i-^'o.H-'".rloli-nliV by 

Ilia tonniKei. 
Dluk.iiln j&iiqPmw ihi'tio lur n 6V« ht.:!- Iloppv oKfh 
pink opetailny uyuiiim: A -;■>; nl pfogranil llial 

Dpi i', i Hi and r.nnitnl nrroi imm: ihi» iltiv" '.'-n- 

Cfi-w in- one anflmpta t>ih# owrmpto* unj 
IHS'JOSliiri IRS.aClJirdDCIS3.3O0' Aiijuifsl, 

DOS: Ste <^cV opcioi'Hl IVHODI 

Doimani*: A^prol pnmlHUil. imitav|ial imfllrii 
o' (in,-. •' ,: il.H vVlbfli 3 rlHUddcf .1 10 be 
ii. viiai ii..' gppicnjftai? p»v. pui.h "u: and 
mu iibbei co pnpoi IpmiiIiki. il'ii BhwnBlffl 

Ooi Hiapliinii: rhflw graphlrt Of Hvwjual fK'OIHI 

pfxol». Unwl bv oithe" tun nuonovolloiM n— i 

nouM«-d«mltv: 'loouv dthiM lb*1 KHJia Iwfcd i"o 
8ieodB;d duKKJPt of d9U in <•"' *«T«no ip?w ll"% 

Ins Men made pow*ii: u< •«'*^ «a i 

mod««n md nil- Ojnves 
Uniiip: 1'op.ilai Ivir lor Mmofefl dale Poll I 
tiimiMJW!' ;*> n mass sioiarje dovica sucr^ aS dWkii 
or I ape. 



ephom E'asaBE. bHi-EVOQ/MniilJlft wad-oiilv 

mantoiy. 
tiuoimmiciti fix* 5?i»if oi ilw •".•flit o"'iiii» DOtweto 

vr^ki-i* bfMl th«' civwanmeni. 
Eiecuiei A ooirriar.il Hint rolls * computet to CArr) 

out s wiifl'r. initrijefJoni oi rv'ofl'W 1 . 

Hirlold: A (yon ol papa IhW otlhcjnl- u c<MH«uo,i» 
rOmm 'olds mio :u! Idiiijili thODII This is 
ouli :uikI by way nl a poiloia:«d lint* M not 
letifviili H also n*i<«>* m itnsy lo l«i.w ill •' 
lw(l«" o' p*p« 
fie: A «.o 'Wir-jiiuj. eo*:c:i»ano' cbaiactt'ii 104 by !«> 
Irul Mw i.S3' consi-lMt a ojiMl (loi ox.wiipla nn 
occounie iac«ii/»bki IHoi, r.iniorf on a tapn oi do* 
loi I. iiti» inW> 
Flinivvnio "toflioms fmj-l in i CWflptlWI I ROM 
(Rent Only Momotv); nn comparad ;o buIivv.ho 

p/off«i"'« I'fi'd >i_-i--il«» ibc i.-un'piKtf'. 

FhofHiicv Ib-i ul-Aiic os<* «viili a tnagnulc coaonn 

usi.il loi simiim] in'nr minion Cal r J 'l^ipffi 

Iwc.iii'.o :Koy aio I .-I' I 
Fi'Cilon food: A ivu" 1 "' pappl IikkIIihi tiyn'om for 

|if ntira rninuil |iii|i"ti mi a wnbiiuviw K'woi 's 

anppcnl rjvtwoan i*.o fnction rotte* m on .i 

iyop.*/''i ■ 
H.i-ilw.itn: Tim crt-njvlo' 4HH WVJ D-l«l'U'i;il 

ii-<i>niIn 5!«in(.«o-idii»o»naiKli»ii'»ii-iijioui 

InfonTiiUon, 
Hf-x: AhliKivi-'ii-Hi I in hnxiiclncimal noiolion, a 

base lli niimootinii ivMom conirtwloni to un 
,- ,-i. ,,,,,. i,, . 

Hlijh bi««l Innuunyfl: A-v lng»l-N>«l ln->;in-i«|.i. Wdi 

JS OASIS. PHU p"Ov«fco« fB-Woi use M» .mli.-imed 

.KiniLimnnois. ln«« jii nor* rtjwvy 5«^ 

. i| ■ UMOngdlatoebiOl tlm *a"»o liwigoajja Hot 

, oKWipIo MirinflASIC PtJvRASiC ntrl. 

IIIMCM l.i tun .>*lhnlii|#i«s( Jddioss ih.il n. nviitl.-ibli- 

Ul ii MUHil.iry map 

Input: Any Unllol i'oiih. iton -but ami hiiIims into a 

eofnputar< 
kiHneiiva: fttitK ir DM cimWit*llDn" o< 

COT'^liH-CilirtO IX'I.V.i-ii > in p-.li' .<•••'. Il"_ 

OjW'l.ltO' 

Inier'ni:-' Any Kvilv..iin;_.nliw.iia -.yMom llmi Hnka 
ii nilcocunipuiui liri My Pthftl ilovino. 

uo 'Input. fhJlpui 

InvniM-viiiitn W'-.r I I'Vyii.undl'- CUfOUrflO. "II. 

on k Wit-i .ma wvio icicon while Imconwa 
backU'min-l ano ch.-fiKtai» aic i*. niton n M-kV.. 

K: The ■■ hhIn™ 1021 CtMimini'lv «oln» to 1024 
bftOB. Mjtn o<=opHtwi m rnpnrliv f>< imlivi fn.il 
chlpH, Whnio K it'fltinu 1074 Inls. 

KILOnVTi: loi Kl: Ho|in:nOnU l-.?4 l.ytoa Foi 
ommiilo 6 K n 5 1 70 hylua IG x 1 0241 . 

lln- Irti-ri A ..on.iol ^.mI»- .hiiuclt.' louno in Uw 
ASCII ChoncHl HI Hi nmmil iiuimim' (5 10 
numi H*.; imioi il_*".ii nno lina Ion «<«tcni m 
■nova |'i*|»>i "^ otn' .no Ion mi mm I. D.*™ not 
lOtui ii 1110 i hi Mi- t" Iho 'n't Komi ti vi- n 

MnchinD kingungo: Ti.'lnn.iiy coda llpauaaa ilml a 

ti)ni|iuini ctin ciliociy "yntiofaiO-nil' . 
Mi tin diit nn: n.i-vii'ylurflpconipulo'o that hanknand 
other lafpc busiMl*-e» us« am :_:illod 

manliamea Aiaoaifnanoeoaipuioia "Iki lumiis 
. inwlanaa uaod u> i|o»cifbe Hki co-e ol ino 
r'.ilniB'. p l'-- CfU l«)ui muniL-y 
Mass .lotago-: A plac.i in whi-ii loipn ninomiH ol 
mfoi ni.iin.u ma MlOifleJ, •uflllOSa rasw-itolnpooi 
llnpliy iisk 

Mi?i|aliv'ii IM Vt..: n FplN V*t c nullor byttH 

Mrtiroiy IIM plRl «l UN •"' C'WCOmiHilf • U'al »Iq'ds 
-nlonKairor ano imli-itiK.-w tatt- p«i»:«' of 
- i itn- »i iii'('ii_i.oii lua a vniqi.' toci-bori 

<tis • i .1 i<> « tvithinu Kicmoiv. Hn.ii' inliiMimnl 
inpiimrv niiida Hi" iiiictprompirni ll!.rll. und 
... ml mamoiy Muod on »> »eiipi".i»i dovKo 
rnirli .it* riicAi " II EM 

Mamoiy capacity: Atraur-i o* -vailal_« aiarage 
_p»:-. HiKhytns 

Mnnu: HV1 nl o|i.pn_ * ( |ii-i i mnuimn VtA .illitv.t 
Hi.. - in i.r»i to rJwflfm .vt' . ■ p. hi to Wwact 
iMlh |na ii.i:'i.unv<:i. The opuoos aro dhOlayoil 
nil H K»QW1 SAO IhO opii.ioi IDCMHU <>i»i 

Vl'.l... .ill. .; M'.i'l • I iM'.lll. .it'it l|lil(Hlv '"' l" ; " 

inr i ■■. ■'■ i (flOWina B"V KKlUliMl 

\ HMD 

Mkfoco«n"'iei A it^jrn «R«npti!r* ba^-nl on i 

:■'•• ir.vor- 

Micropioewimi !4w Wn1i.il |»oi.i.!isiii.j i.~<i nr 

"nili- ii|.in' 0B.I nl ii ir'.i'n.:iiit'i.iH«r 1 11 iB 

i i I on n amnio i hip «l Mliron mid conuols 

all tli'i Iiiik.ii.hu. in') GtAufonons. 

Muoem M.-'-.l." ■ ■!■ i.l.ilr... A. . i.tuioU-iil Inal 

ccwMio eM i mtaroeoi n-'i" w ■' it-h-phonoi and 

diiirv-i ii io umnunciu Midi jkx'I'm:* <om|n_iei 

OW |i> i flt-i-honr kr<j ■ 
Noltvoih: An inwrconnoi_1i:(l <| unip nl i:.i:iii>uta'- Oi 

li" Ir- iiiknil tiificlhor for spat Ik- 

i;«"iiin,iic;a!ions. 



Ompui: Tho in'o'maliot i MmpUtr' (|K|iUvS. |I"I1K 
cr Iiansmns*»lio«ilbinoin^efi„0-lili* Irtpu. Son 
aipiii ami 1*0. 

P.it.i»cl inioifaco. A type ol coriiw.^tca.iO'.S 
iniodKe osed mostly lot p-mtara it t0n«a .i 
who).- fihlvKliU f»l bW« "town mijli! l.-i)irinimlvl 
linmi , nno hi; no wn otith t-no. th* moat common 
IvpO 0< pS'tfllDl mitM'aco lot pnniors is .111 
contionir.H iiior Inn.. 

Pn<vcal. A hifth lovol language that may i.-tntu-ill. 
. - . I. ASIC iipop-.i.'Ky. 

PfiK: A coaiMnond that e»arnif»w a -siooil c nnnnmy 
local iph a" 1 . 1 flwou thn opi-iato' Iho valve Himii 

Po-iphorals: All o>iciii,n input 01 niilput ilevlcoa 
prmiof, ii.iiiiifii:, dllvM Wc 

Ptjattl. Pfclufl oh.i'*i-iit. Th« point un ii KH* 1 111 
grapMc.. 

PO)RC: A ceoMiia-M t'.-i. .■.■-■-■ -i " 1 1- ■ '"-" '' 

o>rt'«oiy Id*, alio n 
Ptorjram: A SQt ot 1- ml m lint* ol if..|r,i-i -"n '.viillonm 
a (.nilicuiii* pioommmirp l_tmi"a-.i ilmi couHlfl . 
coittputitt lo cony nui 01 axaeuni I given 
operation 

RAM -i-iiKf-im nCCOH memory I* t"u vcty ttti 
nvrMTOty insale your coin|iiifi Iim ncitts*- tfiro 
II* i-Tty ptecv 'iH-'-ifnti Voot plwr*" t-d nm 
Ihi.1. ilitl.i »q o..>..it1v sioiiM "< CAM 

HCM kijiioiimnl: A iotna*fc stntrriKni m BAS C. Ii 
■OtVOR .is J mm no lo pronrammn n, mid playi Sl> 
pati in iho mnninn pjoo*am 

nnsolullon: A KM ■ "I (lie numhoi ol |i.:T. 

<H*mit.) on a cninpiiNi* scecr. 

ROM! Heal c"ry ru-rcMy. Any iik'inurv <n Vrlotli 
mlo-iration 01 liMKuctmi* lu.vn boon 
nnimitncniiv Daad 

Soilal Immlace: A lypool coinoiijiitcaiiont. mtorlaca 
uhoci loi n v.ulti vmloiy of puupfisoa {pilntor.. 

limn Is, li'li'MliPiio r.iifin.tini* i.'li; I It u:i«n <i 

imnimoiii of two win . ..mi ■ •!■ "M 1 1I.1! 1 nno 

bit nl a l-rnc down oil" .. 10 II 10 H canwc 

type o« aatlalinWlaU H RS333I 

Stieel food: A wim ol i^w toodmij %r itcrni iwrmiir 

uteri lor liiulin. e ny ili_cuo*<ni prtioni A 

bodimbI dovif.a picks up n nhctii ol popoi mid 

'.'.'.■-ii > iio frtclion ioDois. 
Slmubtion: Ctoalimi nl .1 to.i1 ■■■■.■ ■Ii.mI nw!3tfl oil 

con-pules lb it lOflCCll 1 WBlMlrC ■ v ■■' 
Sotlwiore; Any inoufjiis used .0 opeiiiiv -i 

co-npiKO". 
Sv-tnnt: A col'*ftiin ol Ii.Ww.hii .«•■] •olJ'.ve'e 

A'lHirt: Ihn ivIh.I. i' iiih.'V.'' I'h' *li.l RMir nl lltl- 

pa'tR. 

TrirChM feed. A type of pop-o' Isodinn t-v.-'--*' 1 'W 

p.'ilors. Special coaipul-ir unpei Wrti hale' BlOofl 
lioth nidns m ltd by tlu tiarlo-n ili'l'l"' 1 ^ Ihetui 

'tolas 
vou Vo.o.a ifi^rfav larrt. * doviea n>.^ >JK.v^ 

oon-jniii'i ■ _ . - 1 1 1 .1 op ■ ii-l.-.iMon Acroan, 
Wotd: Agroijpoi Halitnt buj prao n I to Hrrtttn by 

Iho coi'i|»ii!i:i. Moil 'nirin«nfiirn-ioniiisooniti1 o- 

16 to- 1 vvofrfn, 



From page 52 

205. Tims, cilihougt" we l>;ivc 
inangled A, B, C IgocJrh 1, 2, 31, we 
have not touched Iheir reverse field 
representations (codes 129. \30. 
131). Check this by pressing 
CTRL/RVS-ON and typing ABC. 

Now wg are ready to turn the 
&p8d6 sign into n dfag'eo sicjn. First 

look up the code for spade (=65), 

multiply it by 8 f=520l. and add 
40950 i-1 14 80). Tliis gives us Iho 

First line ol the spade. POKE 120 
(=011110001 Into 4M80 and 
41483. POKE 204 (=1*0011001 
into 41481 and 41482. POKE into 
the bottom three lines 

141484-41486). Now press 

shifted-A for a lovely degree sign. 

That's ail there is to it. Now you 
can design your own characters. 
You'll have lo spend a bit of time 
with an 8x8 grid working oul the 
numbers, bui once you ym used lo 
it, it isn't too difficult. 
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BOOKS 



16-BIT 



v* w-v - -."fry •**.•"■* i— --~" -■"- 

4, toi /.XXL Idml h>r 

•I programme!*. S1V.95. 



. ■. -■ s - -.- - .-.-■- ■ - 

Mut'hinv C«»ili- In* 

lir^iiiiu'is in minute. 

Computer World Software, P.O. »»» 2722. 

( lniMtliimli. 

Vk K, datatasscnc <*Lnhl damafic). Manual, 

PioBftimiv.cis Kef. Ciiiiik. same crulrtiltfc. lupe 

games. 5650. V. Parker, A Thames Road. 

PKTM. 

lohii M» - JW : IKS J«l and CIVM 
Compatible SMHZ, I2*K. Ihiil Disfc Drives 12' 

(irccn wxcen as new MW (Terms Available). 
I'ltone 492-2K5 Him: 669>SI3 Re* Box <Xlfi2 

a net land. 

WANTED:* IfiK RAM fOl a ZX8I. Ph 5S7-tf8.t 

Cnriitchujcri, 

IOK SALE TRSftd Level I, complete wlih 

manual, power uipplv, names, cassette. S-11H1 

ono. OeouialtlK. w^miih Si Waihi. 

CASIO tX-8011* (JWMKS (oi NUiilor) wIki 
would lite to cxclungr niocjaim. idca\ etc 
COMM Darren Calkin. $ Grey Si. Kawakawa. 
WANTED A Ugh quality ZX8I !<>K ChttS 

l'ri>i;i:i:n. I oniaii Jeremy Hullobon. 5(» Ainiaj>ti 

Street, Chrluehurdi I . Phone 64 i2«). 
Commodore ir»K HAM pack lorutcwiih Vic 20. 
Retail W4'J. Sell S200 ono. Plume 834-7300 
A net land 

SHARP PCI5* USERS; Anyone inter«M«l In 
(oiiuiiiu .1 user's group is invited to write to A. 
!■■-! i . PO Box 155. Napiei- I fad Cat l*CO 
in . i. Mice; program and BtH-Fllfi ISOOdaiabasc 
program available. Wiiic for ttclails. 
(Ivfrvi'jN Sliiili*nl fitivhui|> cmiiptiivi v»icmc 
degree at WaJkSto d'niveiMiy seeks lull-lime 
employment ibi I -2 years only. Contact: Philip 
I m, hor. readier* College, Hamilton, 

Telephone: fi3-W2. 

ANIMATE; Cartoon uuplilc animator f»r 

iKs-xi). System IS. ftflcull, playback awl save 

ijellilU'v with Inslnitliunv SI8.00. 

PfeOM WcllinBlim 2JW.7W.. 

FOR SAl.K: Svsiem-XOpai.illd niiiiici interlace 
i:<iW16(l>ick SmitliCat X-4flD). As[ic«'.S?0. 

ono, CrWS Sullivan, 9 GaUworthy Pine, 
Hiicklumk Beach, Auckland. Pit: 5.14-65 to 

evening*, 

WANTED HP K2I4.JA I hormat Primer (to, not 

tlic HP-iL Printer). Write Simon Jones. .* 

Pioneer Cns., Nelson. Ph: 8J459. 

FOR SALE: StiUgarl 410 l)i>k drive SOlrutk. tml 

nwd. S58S. Telephone Sel*vn Arr.m 491-012 

Auclnwd. 

W^NIIII 10 III V: 1 1nch R ami W Monitor. 

\1 ■ ,; , .■. . .. i-i,, ,. wn i>6 :iw< .tiled 



From page 57 

analog/digital and digital/analofl 
conversion. Projects using Ihis 
material go from turning on and 
off a single LED lo making a 
burglar al-arm to building a digital 
thermometer. 

An early chapter advocates the 
use ol a special "trainee board" 

for experirnentirtj, but the text 
gives such clear Explanations that 
(his American product is not really 
necessary/. 

Only common chips are used in 
the project work and the circuits 
slay vory simple. 

This book is sn ideal starting 
poinl for someone with an Apple 
computer who also enjoys 
tinkering with electronics. 
Although no knowledge of digital 
techniques is assumed, some 
previous electronics experience 
would be a big advantage, as 
specific construeiional details 

(what sort ot win), how to solder, 
otel are not included. 



WANTED TO Kl'Y: or swap software for 
System -W. Wi lie Graeme R«i\e, RD2 WeBsford. 

/XMI Clul>: hints — i|» reviews — cheap 
lUines — buokj — aeavwrwv NZSL't 1. 1 1 Miio 
St. Lower (Km "• p^onc t'cict 662-410. 
ZXII njiiii^: ; ,'imiii il aipin ol" icvcul ZXJII 
IMIiio. Wiiic or plimie Pclcr Mc<"aiiotl, 1 1 Miro 
Si, I uwer Jlui; plione 662"* 10. 

QUMin«d Kales 

Ciminirriiiil <i;i>>llie<ls, 5<h* |HT ivnril 

(iitlvcrliM'incnl prlnird hi Inihl). 

Hradi'r Classiliedo. li^sl 20 WOftb Irce 

lacreafacf 2<»c per wort< 

I'k-jw l>pt yniir tLissi'nl a«l. llaililMiiltrn rnp> 
aiHTUlahlr, litn on *rspitnvihilil\ Inkrti (hi 
prmro. 
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From page 34 

Is this to say thai cheap, 1 6-l»it 
personal computing is some way 
away and in any case may not be 
worth wailing for? The answer is yes 
.and no. but fundamentally that the 

current 16-bit business machines 

give little clue as to suitable non- 
business directions. 

The main hindrances to the 16-bit 
advances reaching the homo and 
school are unrelated to 16-ni|s ns 
such. That hardware is there now 
and offers the opportunity to develop 
new uses. However, it is constrained 

by other considerations such as 
suitable software, suitable quality 

cheap graphics display devices and 
cheap and fasi bulk store (will you 
really hand (cod in 100 Apple or IBM 

(loppy disks lo fill vour 16 
megabytes of RAM?) 

On going growth based on 16-bit 
computers will come but it will be 

part of an ensemble ol related 
advances. Unx.il those advances 

occur it will remain largely an 
unrealised dream. 

There is another view. too. This 
says that the non-professional user 

doesn't really need 16-bit powor. 
The market may split up into home 
machines (cheap, ubiquitous and 
8-bit), and educational machines 
InetworkotJ. dearer and more robust 
with the slow arrival of 16-bii 
processors). 

Maybe Ihe general purpose 
computer will just disappear to be 
replaced by hard-wired, function 
specific machines (the games- 
ceiilrel, . the hand-hold 

spreadshceler, Hie word-processor. 
Is inlormal computing a nine-day 
wonder to he replaced by packaged 
applications machines? Maybe, bui I 
suspect not that quickly. The 16-bit 
machine software to beguile the user 
will emerge and (he megabyte home 
machine will appear in this 
decade . , just. 
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Commercial software, and in 
particular New Zealand produced 
programs, to review. 

Send your tape or disk to: The 
Editor. BITS & BYTES, Box 827. 
Christchurch and include: 

Name of the program(s) 

Hardware requirements 

Name and address of Mew 

Zealand agent 

Retail price 
(software wiU be returned alter 
being teviewed). 
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How to keep the computer revolution 
from becoming a revolt 

Computers are creating a revolution in the way we work. Kut because they sometimes lose or confuse infor- 
mation, ihey also create frustrating problems.' 

But rioi all computer errors are the computer's fauli. Sometimes, it's a faulty flexible disk. Because of 

surface inconsistencies, some disks can lose tlieir magnetic properties. And along with them, your information. 

The answer: DataLife* flexible disks. Certified 100% error free and backed by a 5-year warranty, they 

perform flawlessly time after lime. 

Sonowyoucanjoin in ilieeompuier revolution without losing data or your temper. Use Daialifeby 
Verbatim' the world's leading producer of flexible disks. 

Calf your nearest Verbatim dealer or master New Zealand distributors Amum* PB «4-«ws. rvx t><w$ 

Ito* 3173. 

COMPUDATA MEDIA SYSTEMS LTD w *" i "«'™ ESS 11 *** 



They have their way 
of making a system 
portable 








we have ours. 



The complete portable computer system 



The public U looking for (he height 
of portability. 

Consider then, the depth of design. 

ACCESS is a powerful, portable, 
integrated computer system designed to 
provide all the tools needed for business, 
professional, educational or personal use — 
all in one compact, affordable unit. 

It's (he standard hardware and soft' 
ware features that make ACCESS 
complete. In addition to its dual, double- 
density 5*A*inch floppy disk drives-, 
ACCESS contains a standard o4K RAM 



memory, a graphics capable dot matrix 
printer as well as a dlrect-connect modem, 
Even a built-in battery pack is available 
with ACCESS. No other system even 
comes close. 

A complete ACCESS self-teaching 
program as well as PERFECT WRITER* 
SPELLER, CALC, CPi'M?* C BASIC, M 
BASIC and communications support arc 
included as standard with ACCESS. 

We have our way of offering a 
complete portable system— we'd like it 
to be yours. 



A member otthe 
Autocrat-Sanyo Group C 




ACCESS DATA CORPORATION LTD 



Ph: Auckland 

Hamilton 

Napier 

Wellington 

Christchurch 



686-577 
393-743 
436-079 

849-974 
795-659 



